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Abstract Theassessmentofsexualarousalinmenandwomen
informs theoretical studies of human sexuality and provides a
method to assess and evaluate the treatment of sexual dysfunc-
tionsandparaphilias.Understandingmeasuresofarousalis,there-
fore,paramounttofurthertheoreticalandpracticaladvancesinthe
study of human sexuality. In this meta-analysis, we review
research to quantify the extent of agreement between self-
reportedandgenitalmeasuresofsexualarousal,todetermine
if there is a gender difference in this agreement, and to
identify theoretical and methodological moderators of sub-
jective-genital agreement. We identiﬁed 132 peer- or aca-
demically-reviewed laboratory studies published between
1969 and 2007 reporting a correlation between self-reported
and genital measures of sexual arousal, with total sample
sizes of 2,505 women and 1,918 men. There was a statisti-
cally signiﬁcant gender difference inthe agreement between
self-reported and genital measures, with men (r=.66) show-
ing a greater degree of agreement than women (r=.26). Two
methodological moderators of the gender difference in sub-
jective-genital agreement were identiﬁed: stimulus variability
andtimingoftheassessmentofself-reportedsexualarousal.The
results have implications for assessment of sexual arousal, the
nature of gender differences in sexual arousal, and models of
sexual response.
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Introduction
The human sexual response is a dynamic combination of cog-
nitive, emotional, and physiological processes. The degree to
which one product of these processes, the individual’s experi-
ence of sexual arousal, corresponds with physiological activity
is a matter of interest to many researchers and practitioners in
sexology because subjective experience (or self-report) and
g e n i t a lm e a s u r e so fs e x u a la r o usal do not always agree. In this
article,welabelthiscorrespondenceconcordanceorsubjective-
genital agreement.
Examplesoflowsubjective-genitalagreementaboundinboth
clinical and academicsexology.Somemenreportfeelingsexual
arousalwithoutconcomitantgenitalchanges(Rieger,Chivers,&
Bailey, 2005) and experimental manipulations can increase
penile erection without affecting subjective reports of sexual
arousal (Bach, Brown, & Barlow, 1999; Janssen & Everaerd,
1993). Similarly, some women show genital responses without
reporting any experience of sexual arousal (Chivers & Bailey,
2005) and self-reported sexual arousal is subject to impression
management, as in the greater reluctance among women high in
sex guilt to report feeling sexually aroused (Morokoff, 1985).
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reported and genital measures of sexual arousal has both prac-
tical and theoretical signiﬁcance. Practically, the majority of
researchersandclinicianswhoassesssexualarousaldonothave
accesstomeasuresofgenitalresponseand,therefore,oftenrely
on self-report. Those who employ self-report measures would
like to know the extent to whicht h e ya r em e a s u r i n gt h es a m e
response as clinicians or researchers who use genital measures
andviceversa.Moreover,knowingtheextentoftheagreement
between self-reported and genital measures of sexual arousal,
and identifying moderators of this subjective-genital agree-
ment, would inform our models of sexual response, our under-
standing of sexual dysfunctions, and psychometric methods to
assess each aspect of sexual response.
One of the most frequently suggested moderators of sub-
jective-genital agreement is gender; studies of men tend to
produce higher correlations between measures of subjective
and genital sexual arousal than studies of women (for a nar-
rativereview,seeLaan&Janssen,2007).Twopositionscanbe
described regarding gender as a moderator of subjective-
genitalagreement.Onepositionisthatfemaleandmalesexual
responsesystems are trulysimilar,but thelowerconcordance
estimates observed among women are the result of methodo-
logical issues in these studies, such as differences in the
assessment devices or procedures that are used. The other
positionaccepts the genderdifferencein concordance asreal,
whether it is a result of fundamental differences in sexual
response or the effects of learning and other environmental
inﬂuences. Before we can determine which of these positions
has merit, however, the size and direction of the gender dif-
ference in concordance must be clearly documented.
The Present Study
The purposeofthismeta-analysiswastoprovideaquantitative
reviewofthesexualpsychophysiologyresearchexaminingself-
reported and genital sexual arousal in women and men. The
primary goal was to determine if a gender difference in the
concordance between psychological and physiological mea-
sures ofsexualresponse wasobserved across thesestudies. We
also examined potential moderators of concordance to deter-
mine the extent to which the observed gender difference in
concordance might represent a real gender difference or meth-
odological artifact, and to test theoretically-derived hypotheses
drawn from sexual selection, information processing, and
learning theories regarding factors thatinﬂuence human sexual
response.Wefocusedontheseparticulartheoriesascompelling
ultimate or proximate explanations of gender differences in
sexualresponse,respectively,andbecausewecouldtesthypoth-
eses drawn from these theories using the variables that could be
codedinthismeta-analysis.Potentialmoderatorsarediscussedin
the next section.
The Gender Difference in Concordance
is Due to Methodological Artifact
It may be that there is no real gender difference in concordance,
but the current methods of assessing self-reported and genital
sexual responses attenuate concordance estimates in women or
increaseconcordanceestimatesinmen.Thegenderdifferencein
concordance, therefore, might be the result of methodological
factors. These could occur at any stage of a laboratory paradigm
designed to evoke sexual arousal, have participants assess their
sexual response, objectively measure their sexual response, and
calculate an index of subjective-genital agreement. These stages
involve variation in stimulus characteristics (modality, content,
length, and variation in sexual stimuli); assessment of self-
reported sexual arousal (method of reporting, timing, operation-
alization); assessment of genital sexual arousal; statistical meth-
ods (type of correlation, number of data points); and participant
characteristics (age for both men and women and hormonal ﬂuc-
tuations for women). Below, we consider each set of moderators
and the inﬂuence they may have on concordance estimates.
Stimulus Characteristics
Stimulus Modality Sexual arousal is typically elicited in
laboratory settings byexposure to internal (fantasy) or external
(visual images or audiotaped descriptions of sexual acts) sour-
cesofsexualstimuli.Modalityeffectshavebeenobserved,such
that women show greater subjective and genital responses to
audiovisual depictions of sexual activity compared with
audiotapeddescriptionsofsexualinteractionsorsexualfantasy
(Heiman, 1980; Stock & Geer, 1982). Men also demonstrate
greater subjective and genital responses to audiovisual depic-
tions of sexual interactions compared with audiotaped descrip-
tions of sexual activity or still pictures of couples engaged in
intercourse (Sakheim, Barlow, Beck, & Abrahamson, 1985).
Audiovisual depictions ofcouples engaged in intercourse yield
greater genital responses in both women and men than do still
photographsofnudewomenandmen(Laan&Everaerd,1995a,
1995b; Laan, Everaerd, van Aanhold, & Rebel, 1993;M a v i s -
sakalian, Blanchard, Abel, & Barlow, 1975). It is unclear,
however, which modality of sexual stimulus, if any, produces
greaterconcordanceofsubjectiveandgenitalresponsesineither
women or men.
There is evidence of a gender difference in responses to spe-
ciﬁcsexualcontent.Stillphotographsofnudeorpartiallyclothed
women or men do not generate either self-reported or genital
sexualarousalinheterosexualwomen(Laan&Everaerd,1995a,
1995b), but are sufﬁcient to generate substantial subjective and
genital responses in heterosexual men (Tollison, Adams, &
Tollison, 1979). For men, depictions of affectionate, nonexplicit
interactions(e.g.,cuddling,kissing)betweenclothedwomenand
men signiﬁcantly increase subjective and genital responses but,
for women, both signiﬁcant arousal responses and null effects to
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123thesesamestimulihavebeenreported(Suschinsky,Lalumie `re,&
Chivers,2009;Wincze,Venditti,Barlow,&Mavissakalian,1980).
More recently, we have found that both heterosexual and homo-
sexualmen,andhomosexualwomenbutnotheterosexualwomen,
showed genital responses to ﬁlm depictions of their preferred sex
engagedinnude,nonsexualactivities,suchaswalkingonthebeach
(Chivers, Seto, & Blanchard, 2007).
The inclusion of sexual vocalizations (such as sighs, moans,
and grunts) in audiovisual sexual stimuli augments both sub-
jective and genital responses among men (Gaither & Plaud,
1997), but not among women (Lake Polan et al., 2003). Other
datasuggestthatincludingvocalizationsampliﬁesself-reported
sexualarousalinbothwomenandmen(Pfaus,Toledano,Mihai,
Young, & Ryder, 2006). For other kinds of content, however,
bothwomenandmenrespondsimilarly:audiovisualdepictions
of couples engaging in sexual intercourse elicited greater sub-
jectiveandgenitalresponsesthandidﬁlmsofsolitarywomenor
m e nm a s t u r b a t i n gi nb o t hs e x e s( C h i v e r se ta l . ,2007).
Accordingtosexualselectiontheory,theimportanceofvisual
sexual cues to sexual responses may differ between women and
men, inﬂuencing their appraisal of their sexual arousal. Symons
(1979) discussed gender differences in processing of visual and
nonvisualformsoferoticaandsuggestedthatvisualcuesaremore
salientformen.Astudyexaminingbrainactivationduringsexual
arousal in women and men supports Symons’ notion that visual
sexualstimulipossessgreaterrewardvalueformen,asevidenced
by differential activation of reward-related pathways (Hamann,
H e r m a n ,N o l a n ,&W a l l e n ,2003). This study did not compare
activationpatternsbetweenvisualandothermodalitiesofsexual
stimuli,however, soit is not clear whether differential activation
pertainedtosexualstimuliingeneralortoonlyparticularmodali-
ties of sexual stimuli.
For men, we expected concordance to be higher for visual
(photographs,videos)thanfornonvisual(fantasy,text,auditory
descriptions) modalities. For women, we speculated, based on
observations of the greater female consumption of nonvisual
forms of erotic literature (for reviews, see Malamuth, 1996;
Salmon & Symons, 2003), that concordance would be greater
when assessed using nonvisual modalities of sexual stimuli.
Wealsohypothesizedthat,forwomen,self-generatedsexual
stimuli (sexual fantasies) would result in signiﬁcantly greater
concordance than stimuli produced by others, even though
fantasy is likely to produce lower levels of genital response
(Heiman, 1980). The rationale for this hypothesis is that self-
generatedstimuliarelesslikelytoevokenegativeaffectbecause
women would be unlikely to imagine content that they ﬁnd
unpleasant.Negativeaffectappearstoreduceself-reportedsex-
ualarousalandthuscouldreduceconcordance(Laan&Janssen,
2007). Consistent with this idea, one study reported that sub-
jective-genital agreement was greater among women with sex-
ual arousal disorder when sexual fantasy was used as a sexual
stimulus; concordance was positive with sexual fantasy, nega-
tive while listening to audiotaped stories, and not signiﬁcantly
different from zero during a ﬁlm presentation (Morokoff &
Heiman, 1980). Another study showed greater concordance
estimatesduringsexualfantasycomparedtoaudiotapedstories
duringthelutealphaseofthemenstrualcycle(Schreiner-Engel,
Schiavi, & Smith, 1981).
Stimulus Length We predicted that stimulus length would be
positively associated with concordance, to the extent that longer
stimuli could produce greater variation in subjective and genital
responses and thus would allow for larger correlations than
shorter stimuli that produced less variation. Response variation
delimitsthe size of the correlationthat can be obtained: Thus, an
absence of both subjective and genital sexual arousal during
a stimulus presentation would indicate high concordance, yet
would produce a correlation of zero; the same situation applies
if a person produces maximal subjective and genital responses
throughout a stimulus presentation. Stimulus length may also be
associated with concordance because longer stimuli could pro-
duce more reliable estimates of response than shorter stimuli.
Stimulus Variation Increasing the potential variability in
self-reportedandgenitalsexualresponsescanalsobeachieved
byusingarangeofsexualstimulithatvaryinspeciﬁccontent
andmodality;variationinbothself-reportedandgenitalsexual
arousal across different modalities of sexual stimuli has been
observed for both women and men (Heiman, 1980;S a k h e i m
et al., 1985). We would also expect higher subjective-genital
agreement for studies that presented both preferred and non-
preferred stimuli, because showing only preferred or only
nonpreferred stimuli
1 may result in a restriction of range in
response, thereby restricting the potential magnitude of a
subjective-genital correlation.
Measurement of Self-Reported Sexual Arousal
Method of Reporting Self-reported sexual arousal (sub-
jectiveresponse)istheindividual’sappraisalandreportoftheir
emotional state of sexual arousal. Most researchers ask partic-
ipantstoratetheirsexualarousaleitherafterthepresentationofa
sexual stimulus, using Likert-type items, or during the presen-
tationofasexualstimulus,usinganapparatussuchasaleverthat
the participant can move as they subjectively respond to the
stimulus. Laan (1994) reported good internal consistency (a=
.82)forameasureofwomen’sself-reported sexualarousalthat
included the following items: overall sexual arousal, strongest
1 By preferred, we mean sexual stimuli that correspond to the
participant’s self-reported sexual interests; thus, the preferred stimulus
for heterosexual men and homosexual women would depict women,
while the preferred stimulus for heterosexual women and homosexual
men would depict men.
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123sexual arousal, and genital sensations, all rated using unipolar
visual analog scales. No research on other measures of sub-
jective response reliability, such as test–retest reliability, has
been reported in the literature.
Operationalization It is important to note that a subjective
sexualresponseisdeﬁneddifferentlyherefromaself-reported
genitalresponse;theformerreferstoappraisalofanemotional
state of sexual arousal whereas the latter is a subjective esti-
mate of the extent of one’s physiological responding, such as
estimating the percentage of erection attained for men or the
perceptionofgenitalsensationsorwetnessforwomen.Itisnot
clearhowmuchofone’sappraisalofsubjectivesexualarousal
isinﬂuencedbyone’sperceptionofgenitalresponding,orvice
versa, but these measures are highly positively correlated in
both women (Slob, Bax, Hop, Rowland, & van der Werff ten
Bosch, 1996) and men (Rowland & Heiman, 1991). Examin-
ing the correlations between these two self-report measures
and physiologically-measured genital sexual arousal may
informunderstandingofhowexperiencingsexualarousaland
perceiving physical changes are related to genital response.
Timing of Assessment Subjective sexual arousal can be
assessed at different times during sexual psychophysiology
data acquisition. Logically and statistically, the potential
correlation between subjective and genital sexual arousal
should be highest when they are measured contiguously.
Conversely, the correlation should be lower when subjective
response is recorded after a trial has ended, or after a study
session has ended, because the participant’s report of their
subjective sexualarousalmaybeinﬂuencedbyrecallorother
kinds of cognitive biases. Even if it is not correct that contig-
uous assessment produces the highest correlation between
subjective and genital arousal, researchers and clinicians are
probablymostinterestedinconcordanceforarousalresponses
thatoccursimultaneouslyandlessinterestedintheagreement
between genital response at a particular point in time with
subjective response after some time has elapsed (e.g., genital
responses during a short period of sexual stimulation and
subjectiveresponsesminuteslater,afterthesexualstimulation
has stopped).There is evidence that using a lever, or similar
device, contiguous with processing of a sexual stimulus does
not affect genital responding in women, but does result in
lower genital responses inmen(Wincze etal.,1980),perhaps
asaresultofdistraction(Geer&Fuhr,1976).Someresearch-
ers have reported that assessing subjective sexual arousal
contiguouslyresultsinlowerconcordancethanusingpost-trial
ratings in women (Laan et al., 1993). Thus, we predicted that
the timing of the assessment of subjective sexual arousal
would moderate concordance and that gender differences in
theeffectsofassessmenttimingonsexualresponsemighthelp
explain the gender difference in concordance that has been
observed.
Measurement of Genital Sexual Arousal
2
Phallometry Variousphysiologicalparameters,suchaspupil
dilation, heart rate, and galvanic skin response, have been
examinedaspotentialobjectivemeasuresofsexualarousal,but
changes in penile erection, assessed using penile plethysmog-
raphy, are the most speciﬁc measure of sexual response in men
(Zuckerman, 1971). An objective method of measuring penile
e r e c t i o nw a sd e v e l o p e db yF r e u n d( 1963). Changes in penile
circumference,measuredusingagaugeplacedaroundtheshaft
of the penis, or changes in penile volume (assessed using gas
displacement in a sealed cylinder placed over the penis) are the
most commonly used methods in sexual arousal research.
Increases in penile circumference or volume are interpreted as
evidence of greater genital sexual arousal. Circumferential and
volumetricmeasurementsarehighlycorrelatedwhenmenshow
atleast2.5mmofpenilecircumferencechangeinthelaboratory
(Kuban, Barbaree, & Blanchard, 1999).
Regarding discriminative validity, penile responses can
distinguish heterosexual and homosexual men, men who are
sexually attracted to prepubescent children from those who are
sexuallyattractedtoadults,fetishistsfromnonfetishists,rapists
from nonrapists, and sadistic men from nonsadistic men (e.g.,
Blanchard, Klassen, Dickey, Kuban & Blak, 2001; Freund,
1963; Freund, Seto, & Kuban, 1996;L a l u m i e `re, Quinsey,
Harris, Rice, & Trautrimas, 2003;Sakheimetal.,1985;S eto&
Kuban, 1996). Penile responses can also distinguish sexually
functionalmenfrommenwithsexualdysfunctions,suchasmen
with premature ejaculation (Rowland, van Diest, Incrocci, &
Slob, 2005).
Regarding predictive validity, phallometrically-assessed
sexual arousal to stimuli depicting children or sexual vio-
lence is an important predictor of sexual reoffending among
sexoffenders(Hanson&Morton-Bourgon,2005).Although
the predictive validity of phallometrically-assessed sexual
arousal in nonforensic samples has not been systematically
examined, one study found that penile responses to sexual
stimuli in the laboratory were related to increases in sexual
behavior on the day following the laboratory session (Both,
Spiering, Everaerd, & Laan, 2004).
Vaginometry Objective assessment of the female genital
responsebeganinthe1970swiththedevelopmentofthevaginal
photoplethysmograph (Sintchak & Geer, 1975;f o ram o r e
thorough discussion, see Geer & Janssen, 2000). The photopl-
ethysmograph—a small, acrylic probe the size of a menstrual
tampon—records haemodynamic changes in the vaginal epi-
thelium using light reﬂectance. The photoplethysmograph sig-
nal is ﬁltered into two components: vaginal blood volume
2 We do not exhaustively list all the measurement methods available,
focusinginsteadonthosemethodsthatweremostcommonlyusedinthe
studies we included in this meta-analysis.
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123(VBV),whichreﬂectsslowchangesinbloodpooling,andvaginal
pulse amplitude (VPA), which reﬂects phasic changes in vaso-
congestion with each heart beat. These two vaginal signals have
differentproperties(Hatch,1979).ChangesinVPAarespeciﬁcto
sexualstimuli,whileVBVappearstoincreaseinresponsetoboth
sexual and anxiety-inducing stimuli (Laan, Everaerd, & Evers,
1995;S u s c h i n s k ye ta l . ,2009). VPA typically returns faster to a
pretrial baseline response than VBV (Laan, Everaerd, & Evers,
1995).NoconsistentevidenceformenstrualcycleeffectsonVPA
hasbeenobserved(Hoon,Bruce,&Kinchloe,1982;Meuwissen
&O v e r ,1992; Schreiner-Engel et al., 1981). Because the VPA
signal demonstrates better psychometric properties than VBV,
the majority of researchers have reported VPA.
VaginometryusingVPAdemonstratesgoodreliability(Prause,
Janssen,Cohen,&Finn,2002;Wilson&Lawson,1978)and
thereisevidenceofitspredictiveanddiscriminativevalidity.
Vaginalresponsestosexualstimuliarerelatedtoincreasesin
post-laboratory sexual behavior (Both et al., 2004). VPA
assessed during baseline response can distinguish premeno-
pausal women from postmenopausal women (Brotto &
Gorzalka,2002;Laan,vanDriel,&vanLunsen,2008;Laan,
van Lunsen, & Everaerd, 2001), and VPA assessed during
sexual response can differentiate heterosexual from homo-
sexual women when stimuli depicting solitary males and
females are used (Chivers et al., 2007). It is unclear whether
VPA can discriminate sexually dysfunctional from func-
tional women. The majority of studies ﬁnd no differences in
genital response between sexually functional and dysfunc-
tionalgroups(foradditionaldataandareview,seeLaanetal.,
2008). One study, however, did ﬁnd VPA differences between
subgroups of women with and without female sexual arousal
disorder, using the newer sexual dysfunction deﬁnitions
(Basson et al., 2003) discriminating between women reporting
absentorimpairedgenitalsexualarousal(genitalsexualarousal
disorder),womenreportingabsenceoformarkedlydiminished
feelings of sexual arousal (subjective sexual arousal disorder),
andwomenreportingabsenceof, ormarkedly diminished feel-
ings of sexual arousal, sexual excitement, or sexual pleasure
(combined genital and subjective sexual arousal disorder)
(Brotto, Basson, & Gorzalka, 2004). This discrepancy in the
discriminativevalidityofVPAreﬂectsrecentchangesinDSM-
IV criteria for female sexual arousal disorder (FSAD); FSAD
groupsfrompreviousstudiesarebestcomparedtothecombined
genital and subjective sexual arousal disorder group used by
Brotto et al., and these women did not differ from the control
groupintermsofgenitalresponsiveness.Poordiscriminationin
genital response on the basis of sexual functioning, however,
likelyreﬂectsuncertaintyregardingtheroleofgenitalresponse
in FSAD rather than psychometric limitations of VPA.
The type of signal obtained from vaginal photoplethysmog-
raphy may affect concordance. Because VPA and VBV reﬂect
different, though related, vasocongestive processes (Geer &
Janssen, 2000), it is possible they are differentially related to
subjective sexual arousal. For example,VBV has been shown in
onestudytobemorereactivetonegativeaffect(Laan,Everaerd,
&E v e r s ,1995). VBV may, therefore, correlate better with self-
reportsofsexualarousalthanVPA,totheextentthatself-reported
sexual arousal is inﬂuenc e db ye m o t i o n a ls t a t e .
NoconsensusexistsonhowVPAdatashouldbetransformed
prior to statistical analysis (Hatch, 1979). Because the unit of
change(mV)doesnotcorrespondtoaclearlymeaningfulphysi-
ologicalcorrelate
3(Levin,1992),comparisonsbetweenwomen
using raw mV change scores are difﬁcult to interpret. Some
authorsreportchangeinVPAasapercentincreaseoverbaseline
(Both et al., 2004;H e i m a n ,1977), sometimes called the‘‘max-
imum change technique’’ (Rellini & Meston, 2006). Another
means of transforming VPA is to ipsatize genital response data
within participants (Chivers, Rieger, Latty, & Bailey, 2004).
Responses are, therefore, expressed as a function of the indi-
vidual’s own distribution of responses across a set of sexual
stimuli,inSDunits,makingrelativecomparisonsofresponsesto
differentstimuliacrossparticipantsmeaningful.Anothermethod
is to log-transform genital VPA, because raw scores typically
demonstrate positive skew (Meston, 2006). It is unknown which
method of data reduction for VPA data is the best in terms of
maximizing the discriminative or predictive validity of vaginal
photoplethysmography.
Thermography The second most commonly used physiolog-
ical measure of female genital response is thermography, most
commonlyassessedusingalabialthermistor.Thisdeviceconsists
of a thermistor placed on a small clip that is attached to the labia
minora. It measures changes in skin temperature of the labia
minora during genital vasocongestion. The labial thermistor has
also shown good psychometric properties. Labial temperature
reliablyincreaseswithexposuretosexual,butnotneutral,stimuli
(Henson,Rubin,Henson,&Williams,1977).Forthemajorityof
women, VPA, VBV, and labial temperature are positively cor-
related with each other during sexual stimuli, but agreement
betweenthesegenitalmeasuresisvariableduringpresentationsof
nonerotic stimuli (Henson, Rubin, & Henson, 1979).
Payne and Binik (2006) have argued that labial temperature
is a more consistent measure of genital response than VBV or
VPA and is more strongly correlated with self-reported sexual
arousalthanVPA.Labialtemperatureisunaffectedbyorgasm,
unlike VPA (Henson, Rubin, & Henson, 1982). At the same
time, menstrual cycle effects have been reported for labial
temperature change recorded during the follicular and luteal
phasesofthemenstrualcycle(Slob,Ernste,&vanderWerfften
Bosch, 1991;S l o be ta l . ,1996). Onset of change in labial tem-
perature is typically slower than VPA and temperature takes
3 In phallometry, penile responses can be recorded as mm change in
penilecircumferenceorinccchangeinpenilevolume,bothofwhichare
physiologically and behaviourally meaningful units of response.
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123longer to return to a pretrial level of response; some studies
reported that labial temperature was more consistent between
testing sessions than VPA or VBV (Payne & Binik, 2006,b u t
seealsoSlob,Koster,Radder,&vanderWerfftenBosch,1990;
Slob etal.,1991,1996). Unlike VPA,the units of change are in
Celsius degrees, and thus the unit of response can be directly
compared across participants. On the other hand, unlike VPA,
thermistor readings may be subject to a ceiling effect wherein
genital responding continues to increase but labial temperature
reaches a physiological maximum.
Thetypeofgenitalmeasureusedtoassesssexualresponsein
women may affect concordance estimates. Vaginal photople-
thysmography measures changes in vaginal vasocongestion,
which is not directly perceptible in women, whereas thermog-
raphy measures change in the temperature of the external
genitalia, which may be more perceptible. There is some pre-
liminaryevidencesuggestingthatawarenessofchangesinbody
temperatureisrelatedtofeelingsofsexualarousal;usingfactor
analysis, Laan (1994) reported that awareness of labial temper-
ature change loaded onto both a sexual feelings and a physical
feelings factor, suggesting some overlap between temperature
changes during both sexual and general physiological arousal.
Thus, thermography may produce higher agreement with self-
reported sexual arousal than vaginal photoplethysmography, to
the extentthatsubjectiveresponsei si nﬂ uenc edb yana wa re nes s
ofgenitalsensations.Inaddition,VPAmayassessinitialchanges
in blood ﬂow before any labial temperature change occurs, and
this may also affect concordance estimates because VPA would
capture a fuller range of genital response.
Comparisons Between Female and Male Sexual Response
Though they measure the same genital process of vasoconges-
tion, vaginal photoplethysmography and penile plethysmogra-
phy use different physiological endpoints to estimate sexual
response; vaginal photoplethysmography uses light reﬂectance to
assesscolorchangeinthevaginalepithelium,whereaspenilepleth-
ysmographyassesseschangesinthesizeofthepenis.Ifanidentical
physiological endpoint, such as temperature change using ther-
mography, was used for both women and men, would the gender
differenceinconcordancestillbefound?Forbothwomenandmen,
awarenessoftemperaturechangesinthegenitalsmaybeanimpor-
tant cue of sexual arousal. Alternatively, information processing
theory as applied to sexual functioning (see below) would posit
that, regardless of physiological endpoints, a woman’s experience
ofsexualarousalisnothighlyinﬂuencedbyherperceptionofphys-
iological changes. It is unclear whether type of genital assessment
method moderates a gender difference in concordance.
Statistical Methods
TypeofCorrelations Thereareatleasttwowaysofthinking
about the concordance of self-reported and genital sexual
arousal(Geer&Janssen,2000).Theﬁrstwayhastodowiththe
extenttowhichself-reportedandgenitalresponsesagreewithin
an individual; in other words, do individual changes in self-
reported sexual arousal correspond with a similar change in
genital sexual arousal, across different stimuli and different
conditions? This type of concordance can be estimated by cal-
culatingwithin-subjectscorrelationsbetweenmeasuresofself-
reportedandgenitalsexualarousal.Eachparticipantproducesa
set of data points that is used to calculate a within-subjects
correlation for that participant, which can then be averaged
across the participants in a group (Bland & Altman, 1995a).
Thesecondwaytothinkaboutconcordancehasdotowiththe
extenttowhichself-reportedandgenitalresponsesagreewithina
group;inotherwords,aretheindividualswhoproducethelargest
self-reported responses also the same individuals who produce
the largest genital responses? This type of concordance can be
estimated by calculating between-subjects correlations between
measures of self-reported and genital sexual arousal. Each par-
ticipantproducesapairofdatapointsandthesetofdatapointsfor
theparticipantsinagroupareusedtocalculateabetween-subjects
correlation (Bland & Altman, 1995b).
It is possible that the gender difference in subjective-genital
agreement depends on how concordance is conceptualized and
thus how the correlation is calculated. In addition, researchers
may be more interested in intra-individual or intra-group con-
cordance, depending on the questions they are examining. We
thereforeexaminedtheimpactoftypeofcorrelationcalculation
in this meta-analysis.
Number of Data Points Statistically, more reliable measure-
ments tend to be obtained with a higher number of observations,
sostudiesusinglargersamples(between-subjectscorrelations),a
greaternumberofstimulustrials(within-subjectscorrelations),or
a greater number of measurement epochs (within-subject corre-
lations) increase thenumberofdatapointsusedtocalculatecon-
cordance, and should therefore yield more reliable estimates of
concordance. As concordance can be calculated two ways—
within-subjects correlations representing the number of mea-
surementsofconcordancetakenforeachparticipantorbetween-
subjects correlations representing the number of subjects in the
study—we examined number of data points separately for each
type of correlation.
Participant Characteristics
Monthly ﬂuctuations in reproductively-related hormones may
be related to subjective-genital agreement among women. There
is some evidence that estrogens are related to sexual response
(Heiman, Rowland, Hatch, & Gladue, 1991) and that androgens
caninﬂuencefemalesubjectiveandgenitalsexualarousal(Tuiten,
van Honk, Bernaards, Thijssen, & Verbaten, 2000, reported posi-
tive effects; however, Apperloo et al., 2006, reported null effects)
andgenitalresponsiveness(Slobet al.,1991).Because menstrual-
cycleeffectshavebeendemonstratedforotherprocessesrelatedto
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Garver-Apgar, Simpson, & Cousins, 2007), and women report
their greatest interest in sex at mid-cycle (van Goozen, Wiegant,
Endert, & Helmond, 1997), it is plausible that concordance may
vary across the menstrual cycle because of the effects of hormone
ﬂuctuations on both subjective and genital responses (Schreiner-
Engeletal.,1981).Fewstudies,however,havecontrolledforcycle
variability among female participants. An indirect means of
assessing the impact of cycle variation on concordance is to
compare estimates from women who are not naturally cycling,
such as women using oral contraceptives, with women who are
naturally cycling.
TheGenderDifferenceisDuetoDifferencesinLearning
and Attention
We may ﬁnd that methodological moderators do not ade-
quately explain the gender difference in agreement between
subjective and genital sexual responses. If this is the case,
then we need to consider other factors to explain the gender
difference in concordance.
A learning approach explains the gender difference in sub-
jective-genitalagreementasaresultofdifferentialexperiences,
the sources of which are at least threefold. First, men have an
obviousexternalcueoftheirgenitalresponsebyhavingapenis
thattheycanseewhenunclothedandfeelwhenitpressesagainst
the body or against clothing during erection. Women’s genital
responses, however, are hidden from view and produce less
prominentsomatosensorycues.Arelatedpointisthatwomen’s
lessobviousgenitalresponsemayhamperwomen’sfamiliarity
with their genital anatomy (Gartrell & Mosbacher, 1984). Sec-
ond, a plethora of negative cultural messages regarding female
genitaliaandmenstruationmaypairfeelingsofshameorembar-
rassment with genital sensations for women (Steiner-Adair,
1990).Third,womenmasturbatelessoftenthanmen(Oliver&
Hyde, 1993);masturbation may be one of thebestactivities for
learning about one’s genitals and sexual responding, and pair-
ing positive feelings with sexual activities. For example, prior
researchhasshownthatwomenwhomasturbatemorefrequently
tendtoreporthighersubjectivesexualarousal(Laan&Everaerd,
1995a,1995b)andshowgreaterconcordance(Laanetal.,1993).
Following a similar logic, older participants would be
expectedtoproducegreatersubjective-genitalagreement,espe-
cially older female participants, because they have more expe-
riencewith attendingtotheirgenitalsensationsacrossdifferent
sexualexperiences.Consistent withthishypothesis, Brotto and
Gorzalka (2002) found that age was positively correlated with
subjective-genital agreement among older pre-menopausal
women. However, the effect of age may not be linear because
theremayalsobeacohorteffectonfamiliarityandcomfortwith
one’s genitals and with masturbation, such that much older
women would show lower rather than higher concordance. If
this particular hypothesis is correct, then we would expect a
curvilinear relationship between age and concordance among
women.Indeed,BrottoandGorzalkareportedthatconcordance
estimatesfromolderpost-menopausalwomen(Mage,56years)
were lower than those of older pre-menopausal women (Mage,
48years).
Ifculturalandanatomicaldifferenceshavereducedwomen’s
awarenessoftheirgenitals,directingtheirattentionbacktotheir
genitalsshouldimproveconcordance;similareffectsshouldbe
observedformen.Forwomen,however,thedatadonotsupport
this idea. Merrit, Graham, and Janssen (2001) found that cor-
relations between sexual feelings and genital sexual arousal
remained low even when women were asked to estimate their
genital responses during erotic stimulation. Similarly, Cerny
(1978) found that, even when women received feedback about
their level of vaginal engorgement, correlations were low and
statisticallynonsigniﬁcant.Consciouseffortsofwomentomoni-
tor their genital responses may thus not enhance concordance. If
learning or attention do not explain the gender difference in
concordance,thenperhapsdifferencesininformationprocessing
may contribute.
The Gender Difference is Due to Differences
in Conscious and Unconscious Processing of Sexual
Stimuli and Regulation of Genital Arousal
Another way in which the gender difference in concordance
could manifest is through differential processing of sexual
stimuli.Thisextensionofinformationprocessingtheorytosex-
ual response predicts that gender differences in concordance
emerge because of gender differences in the relative contribu-
tion of conscious (cognitively appraised or controlled, explicit)
and unconscious (automatic, implicit) processes associated with
sexual response (Spiering, Everaerd, & Laan, 2004): Because of
men’s more prominent genital anatomy, automatic processes
play a greater role in their experience of sexual arousal, resulting
in greater concordance; for women, the meanings generated by
sexual stimuli may have a greater inﬂuence on their subjective
appraisal. In support of this notion, Laan (1994) showed that
women’s positive appraisal of sexual stimuli was positively cor-
related with subjective sexual arousal. Additionally, women may
report greater negative affect when presented with sexual stimuli,
maynotappraisesomesexualstimulias‘‘sexual,’’ormayedittheir
self-reportoffeelingsexuallyarousedbecauseofsociallydesirable
responding (Laan & Janssen, 2007; Morokoff, 1985).
Cognitivemodelsofsexualresponseanddysfunctionpropose
that positive affect directs attention to erotic stimuli, thereby
increasing sexual response, whereas negative affect interferes in
the processing of sexual cues, resulting in lower sexual response
(see Barlow, 1986). Lower concordance among women may
reﬂect their experience of negative affect while watching the
conventional, commercially available erotica that is primarily
produced for men and typically used in psychophysiological
studies. If information processing theory is correct, then using
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appraisalsmayinﬂuencewomen’ssubjective-genitalagreement.
Forexample,womenreportedgreatersexualarousaltoﬁlmsthat
were female-centered, instead of typical commercially available
sexualﬁlms,butdidnotshowgreatergenitalresponsetofemale-
centeredﬁlms(Laan,Everaerd,vanBellen,&Hanewald,1994).
Moreover,Laan et al. (1994) demonstratedthat womenreported
greater negative affect to typical commercial erotica and greater
positive affect to female-produced erotica.
Female-centered sexual ﬁlms are characterized by depic-
tions of women as sexual initiators, a focus on a woman’s
pleasure, and sexual interactions that are often presented in the
context of an intimate relationship between the actors. In con-
trast, typical commercially-available sexual ﬁlms tend to focus
instead on men as the sexual initiators, the man’s pleasure, and
anonymous or casual sexual interactions. Studies that use
commercial erotica would therefore be expected to decrease
subjectivesexualarousal (but notgenitalresponse)forwomen,
andsowepredictthatpresentingfemale-centerederoticawould
increase subjective-genital agreement among women.
More sexually explicit stimuli elicit greater negative affect
among women than among men (Laan & Everaerd, 1995a,
1995b) and women typically have less exposure to sexually
explicit materials than men (Hald, 2006). According to infor-
mationprocessingtheory,sexuallyexplicitstimulimayimpede
the subjective experience of sexual arousal in women because
theseﬁlmselicitnegativeaffect,andnegativeaffectcompetesor
interferes with the positive affect that usually underlies sexual
arousal. Alternatively, more sexually explicit stimuli may, in
fact, increase concordance among women, compared with less
explicitoreroticstimulibecausesexuallyexplicitstimulievoke
greaterincreasesingenitalvasocongestion(Heiman,1980)and,
based on signal detection theory, one would expect that detec-
tion of a physiological event is dependent upon greater change
inthatphysiologicalprocess(Laan,Everaerd,vanderVelde,&
Geer, 1995).
Askingparticipantstosexuallyfantasizemightbeexpectedto
decrease negative affect, because most participants would be
expectedtoimaginesexualcontentthattheyconsidertobesexual
andenjoyableand,therefore,wouldexperiencelessnegativeand
more positive affect. This is expected to be true even if some
participantshavedifﬁcultyinfantasizinginthelaboratory.Using
fantasyshouldincreasewomen’ssubjective-genitalagreementto
a greater extent than for men if this supposition is correct. In
contrast, exposure to conventional sexually explicit materials
targetedatamaleaudiencewhererelativelylittleattentionispaid
to contextual factors would be expected to decrease subjective
sexualarousalandtherebydecreasesubjective-genitalagreement
among women.
If negative affect interferes with positive appraisal of sexual
stimuliamongwomen,thenexperimentalinstructionswouldalso
be expected to have an impact on subjective-genital agree-
ment.Conditionsinvolvinginstructionstofocusonone’sgenital
sensations should reduce attention to the negative aspects of the
sexual stimulus, increase attention to physiological sensations,
andtherebyincreasesubjective-genitalagreementinwomenand
reducingtheobservedgenderdifference.Alternatively,attending
to one’s genital sensations may increase the participant’s self-
consciousness and interfere with concordance.
Finally,simultaneousassessmentofsubjectivesexualarousal
shouldresultinhighersubjective-genitalagreementcomparedto
post-trial assessment, because there is much less time for con-
scious processing of sexual stimuli, such as cognitive interfer-
encefromnegativeaffect,totakeplaceinthemomentsafterthe
trial has ended. This hypothesis does not require conscious
processing of the sexual content, as interference could involve
unconscious (automatic) processes. Because cognitive interfer-
ence due to negative affect is expected to be greater for women,
we predicted that the impact of simultaneous assessment on
concordance should be larger for women than for men.
An off-shoot of information processing theory is that sexually
dysfunctional participants, whether male or female, are expected
toproducelowersubjective-genitalagreementthansexuallyfunc-
tional participants. Models of sexual dysfunction propose that
sexuallydysfunctionalindividualsdifferbyhavingmorenegative
cognitionsandmorenegativeaffectinresponsetosexualstimuli.
Lower concordance among sexually dysfunctional persons may
reﬂect an absence of sexual feelings while experiencing genital
responses, as has been demonstrated among women with sexual
arousaldisorder(Laanetal.,2008),orfeelingsexuallyarousedbut
notexperiencingtheexpectedchangesingenitalvasocongestion,
as in men who have erectile difﬁculties (Barlow, 1986). The
potentialforconcordancetovarywithsexualfunctioninghasbeen
demonstratedinstudiesofsexuallydysfunctionalwomen;women
with sexual arousal problems report lower subjective sexual
arousal to sexual stimuli in the laboratory, but do not show sig-
niﬁcantlylowergenitalresponseswhencomparedtowomenwith-
out sexual arousal problems (e.g., Laan et al., 2008; Morokoff &
Heiman, 1980).
Summary of Study Hypotheses
We propose the following hypotheses regarding potential
moderators, distinguishing between those that test methodo-
logical explanations for variation in subjective-genital agree-
ment and those that test theoretically-derived explanations for
lowconcordanceinwomen.Weﬁrsthypothesizethatareliable,
overall gender difference in concordance will be observed,
followed by 10 hypotheses based on methodological consider-
a t i o n sa n d5p r e d i c t i o n sb a s e do nt heoretical considerations.
1. There will be an overall gender difference in subjective-
genital agreement, with men producing higher concor-
dance estimates than women;
2. Men will show greater concordance for visual sexual
stimuli and women will show greater concordance for
nonvisual sexual stimuli;
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modalitiesofsexualstimuliwillyieldhighersubjective-
genital correlations in both genders;
4. Higher subjective-genital agreement is expected from
studies with more stimulus trials in both genders;
5. Longer stimuli will produce greater subjective-genital
correlations in both genders;
6. Higher subjective-genital agreement is expected in
women when subjective responses are recorded con-
tiguouslywiththerecordingofgenitalresponses,com-
pared to post-trial assessments;
7. Higher subjective-genital agreement is expected for
subjective response that is deﬁned as perception of genital
changes versus feeling sexually aroused in both genders;
8. Thermography will yield higher estimates of concor-
dance than vaginal photoplethysmography in women;
9. VBV measurement of genital vasocongestion will show
greater concordance than VPA in women;
10. Concordance calculated using within-subjects correla-
tions will be higher than those calculated between-
subjects in both genders;
11. Concordance will improve with the number of data
pointsusedtocalculatethecorrelationinbothgenders;
12. Subjective-genital agreement will be more strongly and
positivelycorrelatedwithageamongwomenthanamong
men;
13. Samples of women receiving sex hormones through
oral contraceptives will produce lower correlations
than samples of women who are naturally cycling;
14. Womenareexpectedtoshowgreatersubjective-genital
agreement when presented with female-centered stim-
uli, while men will show no difference or might even
showlesssubjective-genitalagreement,incomparison
to typical commercial sexual content;
15. Women will show higher concordance for erotic versus
sexuallyexplicitﬁlms.Menwillshowtheoppositepattern;
16. Non-clinical samples of sexually functional participants
will produce higher estimates of subjective-genital agree-
mentthanclinicalsamplesofsexuallydysfunctionalpartic-
ipants in both genders.
Method
Studies were identiﬁed by searching major computerized ref-
erence databases (PsycInfo, Medline, PubMed) and by exam-
ining the reference listsofrelevantstudies.Thefollowing were
the search terms employed, with asterisks indicating variations
(e.g., plethy* would include both plethysmograph and pleth-
ysmography): vaginal and sexual arousal; plethy* and (sub-
jective or self-report*); plethy* and sexual arousal; photo-
plethy*;penileand(subjectiveorself-report);penileandsexual
arousal; phallom* and (subjective or self-report); phallo* and
sexual arousal; subjective and (physiolog* or psychophysio-
log*); and (subjective and genital and arousal).
We included studies published in English and available in
peer-reviewed journals, books or book chapters, theses, and dis-
sertations. We did not include unpublished studies (e.g., unpub-
lished manuscripts, conference presentations) because their data
could not be easily obtained, veriﬁed, or examined by readers.
Thepossibilityofapublicationbiaswasexaminedusingafunnel
graph.Wenotethatconcordancewasrarelythemainfocusofthe
selectedstudies,andwasinsteadreportedaspartofthestatistical
analyses that were conducted.
Somedatasetswerereportedinmorethanonepublication.In
these cases, we coded the publication representing the largest
amount of data (e.g., the publication reporting on the largest
sample size). Data collection ended in December 2007.
Selection Criteria for Inclusion in the Meta-Analysis
Studieswereincludedinthismeta-analysisiftheyreporteddata
from which the correlation between a self-reported and genital
measure of sexual arousal in response to a speciﬁed sexual
stimuluscouldbeobtainedandiftheymetseveralothercriteria,
as explained below.
Criterion 1: Self-Report Measure of Sexual Arousal
Studies had to employ a clearly speciﬁed measure of self-
reported sexual arousal or subjective estimate of genital
response.TheseincludedLikert-typeratings,ratingsmadewith
visualanalogscales,estimatesofpercentageoffullresponse,or
moving levers or other devices to indicate sexual arousal.
Subjective sexual arousal and estimated genital response were
coded separately.
Criterion 2: Physiological Measure of Genital Arousal
Aspeciﬁcmeasureofgenitalsexualarousalhadtobeemployed.
Forwomen,genitalmeasuresofsexualarousalincludedvaginal
photoplethysmographyorthermography.Formen,genitalmea-
sures of sexual arousal included circumferential assessments
using mercury-in-rubber, indium-gallium, or mechanical (Bar-
low) strain gauges, volumetric devices, or thermography.
Criterion 3: A Well-Speciﬁed Sexual Stimulus
Self-reportedandgenitalarousalhadtobe measuredinresponse
tosomeformofpsychologicalsexualstimulation,includingself-
generated or guided sexual fantasy, exposure to visual sexual
stimuli (pictures or ﬁlm,with or without audio accompaniment),
ordescriptionsofsexualinteractionseitherreadbytheparticipant
or presented as an audio recording.
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and Genital Measures of Sexual Arousal
A correlation coefﬁcient between self-reported and genital
measures of sexual arousal had to either be reported in the
published article, book chapter, book, thesis, or dissertation,
oravailablefromtheprimaryauthors.Correlationsthatwere
reported as statistically nonsigniﬁcant without reports of
actual coefﬁcient values were coded as zero.
Forestimatesofconcordancebetweenself-reportedfeelings
of sexual arousal and genital response (hereinafter, Rsub), cor-
relationsforone malesampleandsixteenfemale samples were
describedbytheoriginalauthorsasnotstatisticallysigniﬁcantand
therefore coded as zero. For estimates of concordance between
self-reported genital response and actual genital response (herein-
after, Rgen), correlations for one male sample and two female
samplesweredescribedasnotstatisticallysigniﬁcantandtherefore
codedaszero.Inonecase,correlationswereestimatedfromstudy
ﬁgures (Schaefer, Tregerthan, & Colgan, 1976).
Studies Included in the Meta-Analysis
We identiﬁed 132 studies published between 1969 and 2007
reporting genital and self-reported sexual arousal responses,
withtotalsamplesizesof2,505womenand1,918men.Ofthese
studies, 70 reported on female samples, 49 reported on male
s a m p l e s ,a n d1 3r e p o r t e do nb o t hm a l ea n df e m a l es a m p l e s .
Moderator Variables
As discussed earlier, we focusedﬁ r s to nm e t h o d o l o g i c a lv a r i -
ables that might be moderators of the agreement between self-
reported and genital measures of sexual arousal on the basis of
previous research. We then examined variables that might be
potentialmoderatorsunderthelogicofhypothesesderivedfrom
sexualselection,informationprocessing,andlearningtheories.
We were constrained in our variable selection by the study
descriptions that were available in the published reports. For
example, most of the studies that were included in this meta-
analysis either did not record or report details about the partic-
ipants’ sexual histories, or reported them in idiosyncratic ways
that made meta-analysis impossible, so we could not code for
sexual experience as a moderator of concordance, even though
thiswouldprovideaclearandmoredirecttestofourhypothesis
about the impact of learning on concordance. Instead, we used
participant age as a proxy for sexual experience, because older
participants would have more sexual experiences, on average,
than younger participants.
The study variables are described below, organized in a
rationalfashion,accordingtohowthedatawerecoded,thatdoes
notnecessarilycorrespondtothestudyhypotheses.Theresults,
however,arepresentedintheorderinwhichthehypothesesare
listed.
Sample Characteristics
Participant Age
Average participantageforthe sample was recorded.Ifonly
an age range was provided, the mid-point of this range was
selected to represent the sample’s average age.
Study Population
The population from which the study sample was recruited
was coded as basic (sexually functional volunteers and pre-
menopausal, if female), sexually dysfunctional persons,
post-menopausalwomen,medicalpatients,sexualoffenders,
or clinical/sexological patients.
Hormonal Status
Thismoderatorwascodedonlyforfemalesamples.Samples
werecodedasusingoralcontraceptives,nouseofexogenous
hormones(thiswasonlycodedwhenitwasclearlystatedthat
participants were not using oral contraceptives or receiving
hormone replacement therapy), or unspeciﬁed.
Stimulus Characteristics
Stimulus Modality
Stimuli were assigned to the following categories: video/ﬁlm
presented with audio; video/ﬁlm presented without audio;
audiotaped description of sexual interaction; sexual fantasy;
sexual text read by subject; still pictures; and still pictures pre-
sented with audiotaped descriptions of sexual interaction.
Combinations of stimulus modalities were also recorded when
correlations were reported in this manner (e.g., across video,
fantasy, and still picture stimuli; across both video and audio-
tape stimuli; across both audiotape and fantasy stimuli).
Stimulus Duration
The total duration of stimulus presentation was recorded in
seconds. This was equal to the duration of the stimulus if the
studyusedasinglepresentation.Ifmultiplesexualstimuliwere
used, and the correlation between self-reported and genital
measureswasreportedacrossthesestimuli,thetotaldurationof
all sexual stimuli was recorded in seconds.
Stimulus Sexual Explicitness
Stimulus content was coded for the explicitness of the sexual
interactions presented or described. Stimuli were considered to
be explicit if they included clear depictions of genital interac-
tions during oral, anal, or vaginal intercourse. Stimuli showing
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orvaginalintercourse(e.g.,astimulusdepictingkissing,touch-
ing, and other foreplay or included oral, anal, or vaginal inter-
course scenes without clear depictions of the genitals) were
coded as erotic.
Female-Centered Stimulus
Stimulus content was coded as female-centered, not female-
centered,ormissing(e.g.,afantasystimulus).Astimuluswas
considered female-centered if it was explicitly described as
female-centered or made for female audiences.
Number of Trials
The total number of stimulus trials was coded.
Stimulus Variability
The correlations reported by each study sample were coded as
demonstrating stimulus variability if the correlation coefﬁcient
w a sc a l c u l a t e df r o mas e to fs e x u a ls t i m u l it h a th a da tl e a s tt w o
kinds of stimulus content (e.g., preferred and nonpreferred
gender,preferredandnonpreferredactivity)oratleasttwokinds
of stimulus modality (e.g., audiovisual and sexual fantasy, still
pictures and text).
Self-Reported Sexual Arousal
Two different measures of self-reported sexual arousal were
coded.Theﬁrstwasself-reportedsubjectiveexperienceofsexual
arousal (e.g., feeling ‘‘sexually excited,’’‘‘sexually aroused,’’ or
‘‘horny’’). We refer to this as Rsub throughout this article. The
second was a self-reported estimate or perception of genital
response (e.g., a man estimating his erection during a stimulus
presentation;awomanratingtheintensityoffeltgenitalsensations
during a trial). We refer to this as Rgen throughout this article.
Timing
The timing of self-reported arousal assessments was coded as
immediately after a stimulus presentation,contiguous withstim-
ulus presentation, or after all sexual stimuli had been presented
(end of session).
Genital Sexual Arousal Measurement
Apparatus
The methods of measuring genital sexual arousal differed
between the sexes. For women, measures of genital sexual
arousalincludedvaginalphotoplethysmography(codedasVPA
or VBV, depending on how the data were represented) or
thermography(bothpelvicandlabialtemperaturechanges).For
men, measures of genital response included circumferential
assessmentsusingmercury-in-rubber,indium-gallium,andmechan-
ical(Barlow)straingauges,assessmentofchangesinpenilevolume,
and thermography of the pelvic region.
Statistical Methods
These potential moderators included the type of correlation
calculatedand the number ofdatapoints usedtocalculate the
correlation coefﬁcient.
Type of Correlation
The type of correlation coefﬁcient calculated in each study was
coded. Within-subjects correlations address agreement across
individual variation in responding, while between-subjects cor-
relationsaddress theagreementacrossgroupvariationinrespond-
ing.Mixedcorrelations arecalculatedacrossbothparticipantsand
stimulus conditions and therefore represent a combination of both
within-subjects and between-subjects data points.
Number of Data Points
For within-subjects correlations, the number of data points
referstothenumberofobservationsofsubjectiveandgenital
response for each individual. For between-subjects correla-
tions, the number of data points refers to the number of par-
ticipantsincludedintheanalysis.Formixedcorrelations,the
number of data points refers to the number of participants
multiplied by the number of observations per participant.
Inter-Rater Reliability
The study coding was completed by the ﬁrst and second
authors.Twelvestudieswererandomlyselectedfromtheﬁnal
set of studies and coded by both the ﬁrst and second authors.
Inter-ratercodingwaslimitedtostudyconditionsrepresenting
basic participants, responses to preferred sexual stimuli, no
experimentalmanipulations,andcorrelationscalculatedusing
average self-reported and genital sexual arousal responses (if
more than one method of reducing data was reported).
Inter-rater reliability values ranged from good to excellent.
Kappas for categorical variables ranged from 0.81 to 1.00, and
Spearman’srhoforordinalorintervalvariablesrangedfrom.78
to1.00.Kappacouldnotbecalculatedinsomecasesbecausethe
cross-tabulationsofthetworatingswerenotsymmetric.Inspec-
tion of these asymmetric categorical variables indicated per-
centages of agreement from 77% to 100%.
Theentiredatasetwascheckedforerrorsbytheﬁfthauthor,
whowas,atthattime,maskedtothestudyhypotheses.Atotalof
205 discrepancies were found, representing an average of 1.6
discrepancies per study (ranging from 0 to 24 discrepancies),
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discussions with the ﬁrst author, and consultation with the
second author if necessary.
Effect Size and Analytical Strategy
We used Pearson r as our index of effect size, representing the
correlationbetweensubjectiveandgenitalsexualarousal(orthe
correlation between perception of and actual genital arousal, in
the case of Rgen). We ﬁrst examined the overall gender dif-
ferencebycomparingtherobtainedforallcorrelationsreported
for men and for women. We then examined the gender differ-
ence in r for each independent sample. For this analysis, we
averagedacrossallcorrelationsobtainedforeachsample,using
Fisher’s r to z transformation, and transforming back to r.W e
next examined the correlation between subjective and genital
sexual arousal for a selected subset of independent samples
(deﬁnedbelow).Finally,weexaminedsubjective-genitalagree-
ment in the 13 studies that directly compared male and female
samples. We conducted this nested series of analyses to deter-
mine if a gender difference in concordance could be reliably
detected regardless of how studies were selected.
Foranalysesinvolvingmoderatorvariablescodedinadiscrete
fashion, an average correlation for each independent sample, at
eachlevelofthemoderatorvariable,wascalculated.Foranalyses
involving moderator variables coded in a continuous fashion, a
correlation was calculated between the putative moderator and
theconcordanceestimateobtainedusingallrelevantindependent
samples.
Ninety-ﬁve percent conﬁdence intervals were calculated to
examine gender and moderator differences, and to test if cor-
relations were signiﬁcantly different from zero. The rule for
determining whether a categorical variable difference was sta-
tistically signiﬁcant was that one mean had to be outside of the
95% conﬁdence interval of the other mean; for example, there
was a signiﬁcant difference between male samples and female
samples if the mean subjective-genital correlation of either
gender did not fall within the 95% conﬁdence interval of the
othergender.Allanalyseswereweightedbysamplesize,sothat
studies with larger samples had more inﬂuence on the average
subjective-genital correlation. The Fisher z inverse variance
method was used to calculate aggregate correlations, with a
random-effect model. Comprehensive Meta-Analysis v1.0.25
(Biostat Inc., Englewood, NJ) and SPSS version 17.0 (SPSS
Inc., Chicago, IL) were used for all statistical analyses.
Results
Table1 summarizes each study included in the meta-analy-
sis. Details included sample characteristics, measures of
subjective and genital sexual arousal, and the average cor-
relation between these measures of sexual arousal.
Overall Gender Difference
We predicted there would be a gender difference in subjective-
genitalagreement,withmalesamplesproducinghigherestimates
than female samples. The total set of 132 studies produced 184
subjective-genital correlations for men and 280 correlations for
women. There was a signiﬁcant gender difference, withan aver-
agecorrelationof.56(95%CI,.50to.62)formen,and.25(95%
CI, .21 to .28) for women. The corresponding values for the
correlationbetweenperceptionofgenitalarousalandactualgen-
ital arousal were .73 (95% CI, .64 to .82) for men (based on 62
correlations) and .23 (95% CI, .18 to .27) for women (115 corre-
lations); this was also a statistically signiﬁcant gender difference.
A more convincing analysis would use independent sam-
ples as the unit of analysis, so that the number of effect sizes
equaled the number of independent samples recruited in the
132 studies. The results of this independent samples analysis
are shown in Table2. Results showed that the average corre-
lations were positive and signiﬁcantly different from zero for
both sexes, and the gender differences in the size of the cor-
relations were again signiﬁcant. The average Rgen correla-
tions were signiﬁcantly higher than the average Rsub corre-
lations for men only.
Inthenextanalysis,weexaminedthegenderdifferencefora
subset of selected independent samples. We analyzed correla-
tionsobtainedfrom onlynon-clinicalsamplesandfromstudies
using external stimuli (i.e., all participants within a study were
exposed to the same visual, auditory, or text stimuli) and no
experimental manipulations other than variation in the content
of the sexual stimuli. We further restricted our analysis to
samples for which participants were asked to estimate their
subjective arousal during or right after stimulus presentation
(not after the end of the study session), who were not asked to
focustheir attention on their genitalor extra-genital sensations,
whodidnotreceivetactilestimulationoftheirgenitals,andwho
were not exposed to distraction tasks during the presentation of
thestimuli(e.g.,concurrentlymonitoringnumbers).Thisselected
subsetofindependentsamplesrepresentswhatweconsidertobe
a stronger test of the gender difference in agreement between
subjectiveandgenitalmeasuresofsexualarousal.Resultsforthis
selectedsubsetofindependentsamplesareshowninTable3and
wereverysimilartotheresultsobtainedforallcorrelationsandall
independent samples. Both men and women produced correla-
tionsthatwerepositiveandsigniﬁcantlydifferentfromzero,and
men produced signiﬁcantly higher correlations than women.
Women showed signiﬁcantly lower correlations for perceptions
of genital arousal than for subjective sexual arousal.
Because more correlations were coded as zero for female
than male samples in this analysis, we calculated the average
subjective-genitalagreementforbothsexesafterexcludingany
samplesforwhichacorrelationwasreportedasnon-signiﬁcant
and coded as zero (even if the sample correlation was a com-
bination of multiple correlations, only one of which was coded
16 Arch Sex Behav (2010) 39:5–56
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e
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c
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c
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.
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p
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r
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l
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t
E
f
f
e
c
t
s
o
f
d
e
m
a
n
d
i
n
s
t
r
u
c
t
i
o
n
s
o
n
f
u
n
c
t
i
o
n
a
l
a
n
d
d
y
s
f
u
n
c
t
i
o
n
a
l
m
e
n
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
a
u
d
i
o
t
a
p
e
.
–
.
6
7
–
.
0
0
(
n
o
n
s
i
g
)
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
a
u
d
i
o
t
a
p
e
.
–
.
6
5
–
.
0
0
(
n
o
n
s
i
g
)
F
a
n
t
a
s
y
.
–
.
6
7
–
.
0
0
(
n
o
n
s
i
g
)
1
4
w
i
t
h
s
e
x
u
a
l
d
y
s
f
u
n
c
t
i
o
n
(
m
e
a
n
a
g
e
=
3
9
)
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
a
u
d
i
o
t
a
p
e
.
–
.
5
5
–
.
0
0
(
n
o
n
s
i
g
)
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
a
u
d
i
o
t
a
p
e
.
–
.
5
5
–
.
6
0
F
a
n
t
a
s
y
.
–
.
8
3
–
.
0
0
(
n
o
n
s
i
g
)
H
e
i
m
a
n
e
t
a
l
.
(
2
0
0
1
)
1
2
p
r
e
-
a
n
d
p
o
s
t
-
m
e
n
o
p
a
u
s
a
l
(
m
e
a
n
a
g
e
m
i
s
s
i
n
g
)
V
P
A
L
i
k
e
r
t
C
o
m
p
a
r
i
s
o
n
b
e
t
w
e
e
n
V
P
A
,
V
B
V
a
n
d
p
e
l
v
i
c
i
m
a
g
i
n
g
(
r
e
g
i
o
n
a
l
b
l
o
o
d
v
o
l
u
m
e
,
R
B
V
,
a
n
d
c
l
i
t
o
r
a
l
b
l
o
o
d
v
o
l
u
m
e
,
C
B
V
)
1
e
x
p
l
i
c
i
t
ﬁ
l
m
.
.
6
5
–
.
7
3
–
V
B
V
.
4
7
–
.
5
4
–
R
B
V
.
5
1
–
.
4
2
–
C
B
V
.
5
0
–
.
4
5
–
H
o
o
n
(
1
9
8
0
)
2
3
v
o
l
u
n
t
e
e
r
s
(
m
e
a
n
a
g
e
=
2
6
)
V
P
A
/
V
B
V
L
i
k
e
r
t
E
f
f
e
c
t
s
o
f
b
i
o
f
e
e
d
b
a
c
k
.
3
-
m
i
n
f
a
n
t
a
s
y
p
e
r
i
o
d
.
.
0
6
/
.
2
6
(
n
o
f
e
e
d
b
a
c
k
)
–
–
–
.
1
4
/
.
2
5
(
f
e
e
d
b
a
c
k
)
–
–
–
I
s
l
a
m
e
t
a
l
.
(
2
0
0
1
)
6
w
i
t
h
s
e
x
u
a
l
a
r
o
u
s
a
l
d
i
s
o
r
d
e
r
(
m
e
a
n
a
g
e
=
4
0
.
4
)
V
P
A
L
i
k
e
r
t
D
r
u
g
t
r
i
a
l
f
o
r
t
o
p
i
c
a
l
a
l
p
r
o
s
t
a
d
i
l
U
S
P
.
C
o
r
r
e
l
a
t
i
o
n
s
r
e
p
o
r
t
e
d
f
o
r
p
l
a
c
e
b
o
c
o
n
d
i
t
i
o
n
.
1
e
x
p
l
i
c
i
t
ﬁ
l
m
.
-
.
3
4
–
.
4
3
–
J
a
n
s
s
e
n
,
V
o
r
s
t
,
F
i
n
n
,
a
n
d
B
a
n
c
r
o
f
t
(
2
0
0
2
)
3
9
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
3
)
R
i
g
i
s
c
a
n
L
i
k
e
r
t
E
v
a
l
u
a
t
e
p
r
e
d
i
c
t
i
v
e
v
a
l
u
e
o
f
s
e
l
f
-
r
e
p
o
r
t
s
c
a
l
e
s
a
c
r
o
s
s
l
o
w
-
(
L
D
)
a
n
d
h
i
g
h
-
d
e
m
a
n
d
(
H
D
)
c
o
n
d
i
t
i
o
n
s
,
w
i
t
h
o
r
w
i
t
h
o
u
t
d
i
s
t
r
a
c
t
i
o
n
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
–
.
5
5
(
L
D
)
–
.
6
6
(
L
D
)
–
.
6
2
(
L
D
?
d
i
s
t
r
a
c
t
i
o
n
)
–
.
8
2
(
L
D
?
d
i
s
t
r
a
c
t
i
o
n
)
–
.
2
7
(
H
D
)
–
.
4
7
(
H
D
)
1
e
r
o
t
i
c
ﬁ
l
m
c
l
i
p
d
e
p
i
c
t
i
n
g
c
o
e
r
c
i
v
e
h
e
t
e
r
o
s
e
x
u
a
l
i
n
t
e
r
a
c
t
i
o
n
s
.
–
.
6
2
(
H
D
?
d
i
s
t
r
a
c
t
i
o
n
)
–
.
7
0
(
H
D
?
d
i
s
t
r
a
c
t
i
o
n
)
–
.
5
4
(
L
D
)
–
.
6
0
(
L
D
)
–
.
6
3
(
H
D
)
–
.
7
7
(
H
D
)
J
u
l
i
e
n
a
n
d
O
v
e
r
(
1
9
8
8
)
2
4
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
6
)
S
t
r
a
i
n
g
a
u
g
e
L
i
k
e
r
t
H
a
b
i
t
u
a
t
i
o
n
s
t
u
d
y
a
c
r
o
s
s
ﬁ
v
e
m
o
d
a
l
i
t
i
e
s
:
ﬁ
l
m
a
u
d
i
o
t
a
p
e
,
f
a
n
t
a
s
y
,
p
i
c
t
u
r
e
s
,
a
n
d
t
e
x
t
.
8
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
s
t
i
m
u
l
i
p
e
r
m
o
d
a
l
i
t
y
,
d
e
p
i
c
t
i
n
g
a
c
t
i
v
i
t
i
e
s
p
r
o
g
r
e
s
s
i
n
g
f
r
o
m
c
o
u
p
l
e
u
n
d
r
e
s
s
i
n
g
t
o
m
a
l
e
e
j
a
c
u
l
a
t
i
o
n
.
–
.
2
7
(
ﬁ
l
m
)
–
–
–
.
5
2
(
a
u
d
i
o
t
a
p
e
)
–
–
–
.
7
6
(
f
a
n
t
a
s
y
)
–
–
–
.
6
2
(
s
t
i
l
l
s
)
–
–
–
.
5
4
(
t
e
x
t
)
–
–
K
u
k
k
o
n
e
n
e
t
a
l
.
(
2
0
0
7
)
1
0
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
0
.
8
)
1
0
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
1
.
4
)
T
h
e
r
m
o
g
r
a
p
h
y
L
i
k
e
r
t
V
a
l
i
d
i
t
y
o
f
t
h
e
r
m
o
g
r
a
p
h
y
a
m
o
n
g
m
e
n
a
n
d
w
o
m
e
n
.
B
o
t
h
w
i
t
h
i
n
-
a
n
d
b
e
t
w
e
e
n
-
s
u
b
j
e
c
t
s
c
o
r
r
e
l
a
t
i
o
n
s
r
e
p
o
r
t
e
d
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
.
.
4
0
/
.
6
0
(
b
e
t
w
e
e
n
-
s
u
b
j
e
c
t
s
/
w
i
t
h
i
n
-
s
u
b
j
e
c
t
s
)
.
7
1
(
b
e
t
w
e
e
n
)
–
–
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1
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n
t
i
n
u
e
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S
t
u
d
y
S
a
m
p
l
e
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c
r
i
p
t
i
o
n
M
e
a
s
u
r
e
s
S
t
u
d
y
d
e
s
i
g
n
S
t
i
m
u
l
i
C
o
r
r
e
l
a
t
i
o
n
w
i
t
h
s
e
l
f
-
r
e
p
o
r
t
e
d
s
e
x
u
a
l
a
r
o
u
s
a
l
C
o
r
r
e
l
a
t
i
o
n
w
i
t
h
p
e
r
c
e
p
t
i
o
n
o
f
g
e
n
i
t
a
l
a
r
o
u
s
a
l
F
e
m
a
l
e
M
a
l
e
G
e
n
i
t
a
l
S
u
b
j
e
c
t
i
v
e
F
e
m
a
l
e
M
a
l
e
F
e
m
a
l
e
M
a
l
e
L
a
a
n
e
t
a
l
.
(
1
9
9
3
)
4
6
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
0
.
7
)
V
P
A
L
e
v
e
r
a
n
d
L
i
k
e
r
t
P
e
r
f
o
r
m
a
n
c
e
d
e
m
a
n
d
v
s
.
n
o
d
e
m
a
n
d
a
n
d
s
e
x
u
a
l
a
r
o
u
s
a
l
.
S
u
b
j
e
c
t
i
v
e
s
e
x
u
a
l
a
r
o
u
s
a
l
a
s
s
e
s
s
e
d
d
u
r
i
n
g
s
t
i
m
u
l
u
s
(
D
S
)
w
i
t
h
a
l
e
v
e
r
a
n
d
p
o
s
t
-
s
t
i
m
u
l
u
s
(
P
S
)
w
i
t
h
a
L
i
k
e
r
t
s
c
a
l
e
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
.
.
2
6
/
.
3
9
(
D
S
-
d
e
m
a
n
d
/
P
S
-
d
e
m
a
n
d
)
–
–
–
.
2
8
/
.
4
6
(
D
S
-
n
o
n
e
/
P
S
-
n
o
n
e
)
–
–
–
1
2
-
m
i
n
u
n
s
t
r
u
c
t
u
r
e
d
f
a
n
t
a
s
y
p
e
r
i
o
d
.
.
0
0
/
.
0
0
(
D
S
-
d
e
m
a
n
d
/
P
S
-
d
e
m
a
n
d
,
n
o
n
s
i
g
)
–
–
–
.
0
0
/
.
0
0
(
D
S
-
n
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e
/
P
S
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o
n
e
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n
s
i
g
)
–
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–
L
a
a
n
e
t
a
l
.
(
1
9
9
4
)
4
7
s
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u
d
e
n
t
s
&
v
o
l
u
n
t
e
e
r
s
(
m
e
a
n
a
g
e
=
2
5
)
V
P
A
L
i
k
e
r
t
E
f
f
e
c
t
s
o
f
m
a
l
e
-
v
s
.
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
s
t
i
m
u
l
i
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
-
.
0
5
–
.
0
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–
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o
r
r
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l
a
t
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o
n
s
a
v
e
r
a
g
e
d
o
v
e
r
ﬁ
l
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r
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.
1
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x
p
l
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i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
(
m
a
l
e
-
c
e
n
t
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r
e
d
)
.
.
1
6
–
.
3
2
–
L
a
a
n
,
E
v
e
r
a
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r
d
,
a
n
d
E
v
e
r
s
(
1
9
9
5
)
4
9
s
t
u
d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
2
.
3
)
V
P
A
V
i
s
u
a
l
a
n
a
l
o
g
s
c
a
l
e
R
e
s
p
o
n
s
e
s
p
e
c
i
ﬁ
c
i
t
y
a
n
d
c
o
n
s
t
r
u
c
t
v
a
l
i
d
i
t
y
o
f
V
P
A
a
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d
V
B
V
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
.
3
3
–
.
0
0
(
n
o
n
s
i
g
)
–
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
,
d
e
p
i
c
t
i
n
g
s
e
x
u
a
l
t
h
r
e
a
t
.
.
4
7
–
.
3
1
–
V
B
V
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
.
3
8
–
.
1
1
–
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
,
d
e
p
i
c
t
i
n
g
s
e
x
u
a
l
t
h
r
e
a
t
.
.
4
5
–
.
0
0
(
n
o
n
s
i
g
)
–
L
a
a
n
,
E
v
e
r
a
e
r
d
,
v
a
n
B
e
r
l
o
,
a
n
d
R
i
j
s
(
1
9
9
5
)
1
3
v
o
l
u
n
t
e
e
r
s
(
m
e
a
n
a
g
e
=
2
2
.
5
)
V
P
A
L
i
k
e
r
t
E
f
f
e
c
t
s
o
f
m
o
o
d
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
c
l
i
p
,
a
n
d
5
m
i
n
o
f
u
n
s
t
r
u
c
t
u
r
e
d
f
a
n
t
a
s
y
.
.
2
8
/
-
.
0
6
(
ﬁ
l
m
/
f
a
n
t
a
s
y
)
–
–
–
L
a
a
n
e
t
a
l
.
(
2
0
0
1
)
3
8
p
o
s
t
-
m
e
n
o
p
a
u
s
a
l
(
m
e
a
n
a
g
e
=
5
4
)
V
P
A
L
i
k
e
r
t
E
f
f
e
c
t
s
o
f
t
i
b
o
l
o
n
e
.
1
e
r
o
t
i
c
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
c
l
i
p
,
d
e
p
i
c
t
i
n
g
f
o
r
e
p
l
a
y
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
.
3
7
–
.
4
1
–
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
c
l
i
p
(
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
)
.
.
5
6
–
.
3
5
–
1
3
-
m
i
n
u
n
s
t
r
u
c
t
u
r
e
d
f
a
n
t
a
s
y
p
e
r
i
o
d
(
f
a
n
t
a
s
y
1
)
.
.
5
2
–
.
3
3
–
1
3
-
m
i
n
u
n
s
t
r
u
c
t
u
r
e
d
f
a
n
t
a
s
y
p
e
r
i
o
d
(
f
a
n
t
a
s
y
2
)
.
.
4
2
–
.
5
1
–
L
a
a
n
e
t
a
l
.
(
2
0
0
2
)
1
2
v
o
l
u
n
t
e
e
r
s
(
m
e
a
n
a
g
e
=
2
3
.
5
)
V
P
A
L
i
k
e
r
t
S
i
l
d
e
n
a
ﬁ
l
d
r
u
g
t
r
i
a
l
.
C
o
r
r
e
l
a
t
i
o
n
s
r
e
p
o
r
t
e
d
f
o
r
p
l
a
c
e
b
o
c
o
n
d
i
t
i
o
n
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
.
.
3
2
–
.
2
6
–
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1
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o
n
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i
n
u
e
d
S
t
u
d
y
S
a
m
p
l
e
d
e
s
c
r
i
p
t
i
o
n
M
e
a
s
u
r
e
s
S
t
u
d
y
d
e
s
i
g
n
S
t
i
m
u
l
i
C
o
r
r
e
l
a
t
i
o
n
w
i
t
h
s
e
l
f
-
r
e
p
o
r
t
e
d
s
e
x
u
a
l
a
r
o
u
s
a
l
C
o
r
r
e
l
a
t
i
o
n
w
i
t
h
p
e
r
c
e
p
t
i
o
n
o
f
g
e
n
i
t
a
l
a
r
o
u
s
a
l
F
e
m
a
l
e
M
a
l
e
G
e
n
i
t
a
l
S
u
b
j
e
c
t
i
v
e
F
e
m
a
l
e
M
a
l
e
F
e
m
a
l
e
M
a
l
e
L
a
k
e
P
o
l
a
n
e
t
a
l
.
(
2
0
0
3
)
2
0
v
o
l
u
n
t
e
e
r
s
(
m
e
a
n
a
g
e
=
2
4
.
9
)
V
P
A
L
i
k
e
r
t
S
e
x
u
a
l
a
r
o
u
s
a
l
i
n
w
o
m
e
n
t
o
f
e
m
a
l
e
-
c
e
n
t
e
r
e
d
ﬁ
l
m
s
.
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
w
i
t
h
s
o
u
n
d
.
.
1
6
–
–
–
1
e
x
p
l
i
c
i
t
h
e
t
e
r
o
s
e
x
u
a
l
ﬁ
l
m
w
i
t
h
o
u
t
s
o
u
n
d
.
.
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–
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d
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h
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r
m
o
g
r
a
p
h
y
L
i
k
e
r
t
V
a
l
i
d
i
t
y
o
f
t
h
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b
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b
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p
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n
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m
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f
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r
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p
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ﬁ
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p
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2
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d
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m
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r
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c
l
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p
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.
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.
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c
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.
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c
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d
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i
g
n
e
r
(
1
9
8
0
)
1
6
v
o
l
u
n
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g
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i
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c
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r
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p
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c
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p
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c
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c
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p
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c
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p
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c
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.
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.
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b
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d
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c
t
s
o
f
a
t
t
e
n
t
i
o
n
a
n
d
e
m
o
t
i
o
n
.
5
e
x
p
l
i
c
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ﬁ
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d
e
n
t
s
(
m
e
a
n
a
g
e
=
2
1
.
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c
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n
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c
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c
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r
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u
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d
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i
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123aszero).TheresultingconcordanceestimatesareshowninTable4.
Men continued to show signiﬁcantly greater concordance than
women, suggesting that lower concordance estimates for women
were not an artifact of coding statistically nonsigniﬁcant correla-
tions as equal to zero. We did not examine agreement between
perception of and actual genital arousal any further.
Table2 Correlations for all independent samples, by sex
Men Women
Subjective Genital Subjective Genital
Average (r) .66 .76 .26 .23
95% conﬁdence intervals .57 to .75 .63 to .89 .21 to .32 .17 to .30
Samples (K) 81 29 108 55
Sample size (n) 1,732 630 2,345 1,305
Number of studies 57 19 74 39
Homogeneity (Q) 216.0 56.3 147.6 66.0
p\.0001 p\.005 p\.01 p=.15
Note: Subjective=correlation between subjective arousal and actual genital arousal (Rsub). Genital=correlation between perception of genital
arousalandactualgenitalarousal(Rgen).AsigniﬁcantQvaluemeansthateffectsizesarenothomogeneous,suggestingthepresenceofoneormore
moderator variables
Table3 Correlations for all independent samples, by sex, for selected studies
Men Women
Subjective Genital Subjective Genital
Average (r) .69 .79 .31 .20
95% conﬁdence intervals .56 to .82 .60 to .99 .24 to .38 .12 to .29
Samples (K) 4 51 6 6 53 2
Sample size (n) 987 366 1,349 678
Number of studies 36 13 55 26
Homogeneity (Q) 133.0 37.7 84.1 33.3
p\.0001 p\.001 p\.05 p=.35
Note:Selectedstudiesrefertobasicsamples,withoutexperimentalmanipulations,andwithstandardexternalsexualstimuli.Subjective=correlation
between subjective arousal and actual genital arousal (Rsub). Genital=correlation between perception of genital arousal and actual genital arousal
(Rgen). A signiﬁcant Q value means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
Table4 Correlations for all independent samples, by sex, for selected studies, excluding studies with r=.00 (number of studies excluded in
parentheses)
Men Women
Subjective Genital Subjective Genital
(0) (1) (9) (2)
Average (r) .69 .84 .33 .22
95% conﬁdence intervals .56 to .82 .66 to 1.02 .26 to .40 .12 to .31
Samples (K) 4 51 55 63 0
Sample size (n) 987 350 1,170 619
Number of studies 36 12 46 24
Homogeneity (Q) 133.0 29.9 73.9 32.8
p\.0001 p\.001 p\.05 p=.28
Note:Selectedstudiesrefertobasicsamples,withoutexperimentalmanipulations,andwithstandardexternalsexualstimuli.Subjective=correlation
between subjective arousal and actual genital arousal (Rsub). Genital=correlation between perception of genital arousal and actual genital arousal
(Rgen). A signiﬁcant Q value means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
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123Finally, we examined all studies that reported concor-
dance data from both men and women. These studies are
perhaps the most relevant to the gender difference question
because men and women were exposed to the same proce-
dures and very similar laboratory conditions (except for the
measure of genital arousal in most cases). The 13 studies
produced 17 independent samples for each sex (total of 375
males and 424 females). Results showed a relatively high
degree of agreement between subjective and genital arousal,
for both sexes: .66 for men (95% CI, .49 to .83) and .44 for
women (95% CI, .30 to .57), with men, again, showing a
signiﬁcantly higher degree of concordance. Results did not
changewhenweselected onlythe samples(11of13studies)
that also met the restriction criteria described above for the
analyses reported in Table3; men (r=.71, CI, .50 to .91;
n=288) still showed a higher degree of agreement than
women (r=.44, CI, .28 to .59; n=317).
In sum, men and women showed signiﬁcant agreement
between self-reported (subjective) arousal and genital (objec-
tive) measures of arousal, with men showing a signiﬁcantly
higherlevelofagreementinallofouranalyses.Thevariationin
observed correlations was more heterogeneous than expected
by chance for both genders, indicating the presence of one or
more moderators inﬂuencing subjective-genital agreement. In
the following sections, we examine potential moderators of
degree of concordance.
We analyzed studies that allowed us to test methodological
and then theoretical moderators. We initially planned to focus
on studies that used within-subject correlations, because we
were most interested in individual variation in response to
sexual stimuli, but the number of such studies was often too
smallformeaningfulanalysis.Wepresentresultsseparatelyfor
within- and between-subject correlations when possible. As
shownbelow,within-andbetween-subjectscorrelationstended
to produce similar effect sizes. All moderator analyses were
performedusingtheselectedsubsetofsamples—basicsamples,
external stimuli, no experimental manipulations except for the
content of the stimuli—unless otherwise noted.
Methodological Moderators
Stimulus Modality
Stimulus modality can be distinguished as visual (pictures,
movies) or non-visual (recorded stories, self-generated fanta-
sies). Table5 shows that a signiﬁcant gender difference was
foundregardlessofstimulusmodality.Therewasnoevidence
thatsubjective-genitalagreementwashigherforwomenwhen
they were exposed to non-visual stimuli; in fact, subjective-
genital agreement was nonsigniﬁcantly lower in these condi-
tions.
Sevenstudies(n=222)directlycomparedwomen’sresponses
tovisualversusnon-visualstimuli,producingaveragecorrelations
of .37 (95% CI, .23 to .51) and .13 (95% CI, -.04 to .31), respec-
tively; once again, higher correlations were obtained for visual
stimuli.
A signiﬁcant gender difference in agreement was also
obtained when examining studies using only self-generated
fantasy as a stimulus: .87 (95% CI, .62 to 1.12) for men (4
samples,n=75),and.08(95%CI,-.07to.23)forwomen(7
samples, n=197).
Stimulus Variation in Content or Modality
Studies that presented men with varied stimulus content or
modalities did not produce larger correlations than studies
that presented men with no variation in content or modality
(see Table6). Studies of women showed a different pattern:
Women presented with more stimulus variation produced
signiﬁcantly larger correlations than women presented with
no stimulus variation. A signiﬁcant gender difference in
concordance was eliminated for the small number of studies
that varied stimulus content or modality. Unfortunately,
only two studies (regardless of type of correlation) exposed
the same participants to both variation and no-variation
conditions.
Table5 Correlations between subjective and genital arousal by stimulus modality (selected studies, between-subjects correlations)
Visual only Non-visual only
Men Women Men Women
Average (r) .57 .30 .67 .25
95% conﬁdence intervals .38 to .75 .22 to .38 .53 to .82 .08 to .42
Samples (K) 2 34 37 1 5
Sample size (n) 572 996 216 429
Number of studies 16 37 7 13
Homogeneity (Q) 78.5 55.7 6.3 33.9
p\.0001 p=.08 p=.39 p\.005
Note: Selected studies refer to basic samples, without experimental manipulations, and with standard external sexual stimuli. A signiﬁcant Q value
means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
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123Number of Stimulus Trials
The relationship between number of stimulus trials (range of
1–16) and degree of subjective-genital agreement was exam-
inedseparatelyformenandforwomen.Forstudiesthatreported
between-subject correlations, the relationship was small and
nonsigniﬁcant for both genders: r(23, n=710)=.10, p=.62
for men, and r(47, n=1,142)=-.17, p=.26 for women.
Studies reporting within-subject correlations, however, sug-
gested a positive but non-signiﬁcant relationship for both gen-
ders: r(10, n=164)=.39, p=.21 for men, and r(7, n=69)
=.45, p=.23 for women. Non-parametric correlations between
numberoftrialsandsubjective-genitalagreementproducedsim-
ilar results. Numbers in parentheses refer to degrees of freedom
and sample size, respectively.
Stimulus Duration
A similar analysis was conducted for stimulus duration. For men
(rangeof60–9,600s),therewasnoevidencethatstimulusduration
wasassociatedwithconcordance,whetherusingbetween-subjects,
r(20,n=662)=.16,p=.48,orwithin-subjectscorrelations,r(10,
n=164)=.01, p=.97. For women (range of 120–2,400s), the
relationship direction depended on the type of correlation: r(46,
n=1,104)=-.21, p=.16 for between-subjects, and r(7, n=
123)=.69, p\.05 for within-subjects. Non-parametric correla-
tions produced the same pattern of results. Overall, then, concor-
dance mightbe greaterinwomenwhenstimuli are presentedfor a
longer period of time.
Contiguous Versus Post-Trial Assessment of Subjective
Arousal
Table7 shows the usual gender difference for studies asking
participants to report their subjective arousal at the end of each
stimulus (post-stimulus), as indicated by the nonoverlapping
95%conﬁdenceintervals.Thegenderdifferencewassmallerand
no longer statistically signiﬁcant when we examined studies
usingacontiguousmethodofassessingsubjectivesexualarousal,
due to a lower degree of subjective-genital agreement for men.
Women’sconcordancedidnotseemtobeaffectedbythetiming
of the subjective assessment.
Rgen Versus Rsub
Thisanalysiswaspresentedearlierinthesectionexaminingthe
overallgenderdifference.Wenotethatthecorrelationbetween
perception of and actual genital arousal was nonsigniﬁcantly
Table6 Correlations between subjective and genital arousal by stimulus variation (selected studies, between-subjects)
No variation in content or modality Variation in content or modality
Men Women Men Women
Average (r) .62 .26 .60 .49
95% conﬁdence intervals .42 to .82 .18 to .34 .47 to .74 .35 to .63
Samples (K) 2 24 686
Sample size (n) 595 1,019 244 208
Number of studies 18 40 5 4
Homogeneity (Q) 86.3 64.5 6.7 4.0
p\.0001 p\.05 p=.46 p=.56
Note: Selected studies refer to basic samples, without experimental manipulations, and with standard external sexual stimuli. A signiﬁcant Q value
means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
Table7 Correlations between subjective and genital arousal by timing of subjective assessment (selected studies, between-subjects)
Post-trial Contiguous
Men Women Men Women
Average (r) .66 .29 .44 .30
95% conﬁdence intervals .47 to .85 .20 to .38 .22 to .67 .09 to .50
Samples (K) 2 24 56 7
Sample size (n) 535 1,005 196 206
Number of studies 18 39 3 5
Homogeneity (Q) 74.0 67.2 8.5 9.9
p\.0001 p\.05 p=.13 p=.13
Note: Selected studies refer to basic samples, without experimental manipulations, and with standard external sexual stimuli. A signiﬁcant Q value
means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
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123higher than the correlation for subjective sexual arousal and
genitalsexualarousal,butformenonly;askingwomentoreport
their perception of genital sensations resulted in lower, rather
than higher, correlations. We also examined the average cor-
relations for selected studies that reported both types of corre-
lations on the same participants. For men, the average Rsub
correlationwas.61(95%CI,.45to.76;k=13,n=315),andthe
averageRgencorrelationwas.78(95%CI,.55to1.01;n=314).
For women, the average Rsub correlation was .23 (95% CI, .11
to .35, k=23, n=522), and the average Rgen correlation was
.20(95%CI,.11to.29).Thispatternofresultswasverysimilar
to what was reported for all selected studies.
Female Genital Arousal Measurement
Table8 shows that the two components of vaginal photople-
thysmography (VPA and VBV) produced similar concordance
estimates. Thermography produced signiﬁcantly higher sub-
jective-genitalcorrelations.Weexaminedthethree studies that
directlycomparedmenandwomenwiththermography,regard-
lessofthetypeofcorrelationsreported.Theﬁrststudyproduced
correlationsof.71and.60formenandwomen,respectively;the
second, .73 and .70, and the third, .31 and .63.
VPA Versus VBV
The six studies that directly compared VPA and VBV (regard-
less of type of correlation) suggest a small, but non-signiﬁcant
advantage for VBV (r=.36, 95% CI, .13 to .60) over VPA
(r=.23, 95% CI, .02 to .45) in terms of subjective-genital
agreement.
Type of Correlation
Inthisanalysis,reportedinTables9and10,weexaminedthe
genderdifferenceasafunctionofthetypeofcorrelationused
inthestudy,focusingonthesameselectedsubsetofsamples
used in the prior analyses.
The results presented in Tables9 and 10 were remarkably
consistent across type of correlation. The average correla-
tions were positive and signiﬁcantly different from zero for
bothsexes,andthegenderdifferencewaspresentforallthree
types of correlation. In men, within-subjects correlations
weresigniﬁcantlylargerthanbetween-subjectsormixedcor-
relations. In women, within-subjects correlations were sig-
niﬁcantly larger than between-subjects correlations. Only
one study (of men) reported more than one type of correla-
tion, so we could not directly compare subjective-genital
agreementacrosstypeofcorrelationinthesamesetofstudies
(Mavissakalian, Blanchard, Abel, & Barlow, 1975).
Number of Data Points
The range of data points for men was 8–240, and for women it
was7–115.Correlationsbasedonlargernumbersofdatapoints
did not produce higher between-subjects correlations for men,
Table8 Correlations between subjective and genital arousal for
women by type of physiological measure (selected studies, between-
subjects)
VPA VBV Thermography
Average effect size (r) .27 .28 .55
95% conﬁdence intervals .17 to .35 .07 to .49 .28 to .82
Samples (K)4 2 7 6
Sample size (n) 1,018 118 97
Number of studies 35 7 5
Homogeneity (Q) 59.2 6.4 6.5
p\.05 p=.38 p=.26
Note: Selected studies refer to basic samples, without experimental
manipulations, and with standard external sexual stimuli. A signiﬁcant
Q value means that effect sizes are not homogeneous, suggesting the
presence of one or more moderator variables
Table9 Correlationsbetweensubjectiveandgenitalarousalformenby
type of correlations (selected samples)
Within-
subject
Between-
subject
Mixed
Average effect size (r) .91 .62 .66
95% conﬁdence intervals .70 to 1.12 .46 to .78 .28 to 1.04
Samples (K)1 2 2 8 7
Sample size (n) 164 731 105
Number of studies 10 21 6
Homogeneity (Q) 14.3 91.4 16.5
p=.22 p\.0001 p\.05
Note: Selected studies refer to basic samples, without experimental
manipulations, and with standard external sexual stimuli. A signiﬁcant
Q value means that effect sizes are not homogeneous, suggesting the
presence of one or more moderator variables
Table10 Correlations between subjective and genital arousal for
women by type of correlations (selected studies)
Within-
subject
Between-
subject
Mixed
Average effect size (r) .43 .29 .26
95%conﬁdenceintervals .24 to .63 .21 to .37 .02 to .50
Samples (K)1 05 0 7
Sample size (n) 133 1,144 88
Number of studies 9 42 6
Homogeneity (Q) 8.1 72.9 2.5
p=.52 p\.05 p=.87
Note: Selected studies refer to basic samples, without experimental
manipulations, and with standard external sexual stimuli. A signiﬁcant
Q value means that effect sizes are not homogeneous, suggesting the
presence of one or more moderator variables
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123r(24, n=720)=-.13, p=.54, or women, r(47, n=1,142)=
.07,p=.62.Studiesusingwithin-subjectcorrelationsshoweda
trend toward a negative relationship in men, r(10, n=164)=
-.39, p=21, but not in women, r(7, n=123)=.08, p=.84.
Non-parametric correlations were very similar.
Average Sample Age
The sample age range was 19–38.5 for men and 19–48 for
women. Focusing on studies reporting between-subject corre-
lations(619menand1,059women),therewasanear-signiﬁcant
association between the average sample age and subjective-
genitalagreementformen,r(20)=.42,p=.05,andasmalland
non-signiﬁcant association for women, r(42)= .18, p=.25.
Within-subjectscorrelations(164menand113women)showed
a non-signiﬁcant negative association for men, r(10)=-.27,
p=.40, and a near-zero association for women, r(6)=.084,
p=.84. Non-parametric correlations produced very similar
results.
Hormones Among Female Samples
There was no signiﬁcant difference between female samples
distinguished according to whether they were taking oral con-
traceptives. Examining the between-subjects correlations, the
14 samples of women who were not taking oral contraceptives
(10 studies, n=259) produced an average correlation of .39
(.26to.53),whereastheninesamplesofwomenwhoweretak-
ingoralcontraceptives(9studies,n=239)producedanaverage
correlation of .32 (.10 to .53).
Theoretically-Derived Moderators
Female-Centered Stimuli
Table11 presents the results of the comparison when partici-
pants were exposed to female-centered stimuli versus typical,
commercially available sexual content. The results (between-
subjects)suggestthatthegenderdifferenceinsubjective-genital
agreementwasobservedwithbothtypesofstimuli.Thegender
difference was larger with typical stimuli, mostly because the
degree of agreement was lower in men when they were pre-
sented with female-centered erotica, and female-centered sex-
ualstimulididnotincreasesubjective-genitalagreementamong
women.
Erotic Versus Explicit Stimuli
There were very few studies that used erotic (less explicit)
stimuli. As shown in Table12, there was a signiﬁcant gender
difference in agreement among studies involving explicit stim-
uli. The ﬁve studies of women presented with erotic stimuli
suggest a similar low degree of subjective-genital agreement.
Basic Versus Clinical Samples
We predicted that basic samples would produce higher esti-
mates of subjective-genital agreement than clinical samples of
sexually dysfunctional participants. For this analysis, we
Table11 Correlations between subjective and genital arousal by stimulus type (selected studies, between-subjects)
Female-centered Not female-centered
Men Women Men Women
Average (r) .47 .29 .65 .27
95% conﬁdence intervals .33 to .62 .17 to .40 .45 to .86 .18 to .36
Samples (K) 8 28 20 23
Sample size (n) 209 680 538 526
Number of studies 5 22 17 21
Homogeneity (Q) 5.9 48.4 77.8 18.7
p=.55 p\.01 p\.0001 p=.66
Note: Selected studies refer to basic samples, without experimental manipulations, and with standard external sexual stimuli. A signiﬁcant Q value
means that effect sizes are not homogeneous, suggesting the presence of one or more moderator variables
Table12 Correlations between subjective and genital arousal by
stimulus type (selected studies, between-subjects)
Explicit Erotic
Men Women Men Women
Average (r) .62 .29 – .27
95% conﬁdence intervals .46 to .77 .21 to .37 – -.07 to .60
Samples (K) 2 84 8– 5
Sample size (n) 732 1,109 – 88
Number of studies 21 40 – 5
Homogeneity (Q) 91.4 69.9 – 7.4
p\.0001 p\.05 – p=.12
Note: Selected studies refer to basic samples, without experimental
manipulations, and with standard external sexual stimuli. A signiﬁcant
Q value means that effect sizes are not homogeneous, suggesting the
presence of one or more moderator variables
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123examined studies that directly compared basic with clinical,
sexually dysfunctional samples, regardless of type of correla-
tion(b ecausethesametyp eofcorrelationwasusedtocompare
basic and clinical samples within each study). Otherwise the
same restrictions were applied (selected studies).
Three studies compared male basic and sexually dysfunc-
tional samples. Subjective-genital correlations were positive
andsimilarforbothgroupsofmen:r=.49(.19to.80)forthe 4
basicsamples(n=53),andr=.49(.18to.79)forthe6sexually
dysfunctionalsamples(n=59).Elevenstudiescomparedbasic
and sexually dysfunctional samples of women, with no signif-
icant difference found between the two groups of women:
r=.09 (-. 0 7t o. 2 5 )f o rt h e1 1b a s i cs a m p l e s( n=231), and
r=.04 (-.09 to .17) for the 11 sexually dysfunctional samples
(n=253).
We next examined all selected studies (between-subjects
correlations) of sexually dysfunctional men or women. There
were10studiesofwomenbutonlyonestudyofmen.Theaverage
correlation for sexually dysfunctional women (n=235) was .04
(-.10 to .17). This average correlation can be directly compared
to non-clinicalsamplesofwomen inTable10 (between-subjects
average correlation of .29) and suggests that sexually dysfunc-
tionalwomenshow evenlower concordancethansexuallyfunc-
tionalwomen.Itisunclear,however,whythenon-dysfunctional
womeninstudiesreportingonbothdysfunctionalandfunctional
women produced such low correlations.
Funnel Graph
A funnel graph allowed us to examine for a publication bias
towards larger (or smaller) effect sizes. Publication bias is a
concern in meta-analyses of this kind because statistically
signiﬁcant ﬁndings may be more likely to be deemed inter-
esting and accepted for publication. Figure1 displays a fun-
nel graph illustrating the relationship between subjective-
genital correlation and sample size, by gender, for all inde-
pendentandselectedsamples.First,itisclearthattherewere
twoclustersofcorrelations,oneforthemalesamplesandone
for the female samples, with some overlap between the two,
especially for studies producing low correlations. Second,
the scatterplot shows heteroscedasticity—higher variance in
correlations for smaller than for larger sample sizes, as
expected from the Central Limit Theorem if there is no
publication bias towards either larger or smaller effect sizes.
Third, the largest samples show correlations that were fairly
close to the overall mean for each sex, again as expected if
there is no publication bias.
Discussion
Thepresentstudyexaminedthegenderdifferenceinconcordance
between subjective and genital measures of sexual arousal. An
overall gender difference in concordance was found across all
samples, across all independent samples, using a selected subset
ofindependentsamples,andinstudiesthatincludedbothfemale
and male samples. In almost all of the comparisons, men pro-
duced higher subjective-genital correlations than women; only
two of the comparisons—studies using contiguous assessments
of self-reported arousal and studies presenting varied stimulus
content or modality—showed no statistically signiﬁcant gender
differences in concordance but, in both cases, men still tended to
show greater concordance than women. In none of the analyses
did we ﬁnd that women produced higher concordance estimates
than men. Based on these convergent and consistent results, we
concludethatagenderdifferenceinconcordanceexists,withmen
demonstratinghighersubjective-genitalagreementthanwomen.
Is the Gender Difference Due to Methodological
Artifact?
After determining that a gender difference existed, we searched
for potential moderators of concordance between subjective and
genital sexual arousal. Although we hypothesized that many of
the methodological and theoretically-derived moderators would
help explain variation in female correlations speciﬁcally, our
results showed that the female correlations were often homoge-
neous (i.e., variation in correlations did not exceed that expected
by chance) and thus did not require further examination of
moderators to explain variability in the estimates that were
obtained. In contrast, male correlations were typically heteroge-
neous. Moderators associated with methodological variation did
Fig.1 Funnel graph of the (un-weighted) correlations between
subjective and genital arousal, using selected samples (top and bottom
horizontal lines represent the male and female unweighted averages,
respectively)
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123not fully account for the gender difference in concordance
because they were not signiﬁcantly or strongly correlated with
concordance estimates. Of the methodological moderators that
we examined, only two—method of assessing self-reported
sexual arousal and stimulus variation—produced no statistically
signiﬁcant gender difference in concordance when between-
subjects correlations were examined.
4These particular variables
are discussed in further detail below.
Inthefollowingsections,wehighlightresultsofthemoderator
analyses that we believe have implications for the design and
interpretation of sexual psychophysiology research. Though our
resultssuggestonlytwoofthesevariablesmighthelpexplainthe
gender difference in concordance, other moderators may still
inﬂuence the strength of concordance within the sexes. These
selected results are discussed in the following order: stimulus
characteristics; assessment of subjective sexual arousal; assess-
mentofgenitalarousal;statisticalmethods;andindividualdiffer-
ences.
Stimulus Characteristics
Number of Stimulus Trials
The relationship between concordance and number of stimu-
lus trials differed for women and men and differed by type of
correlation. For men, both between- and within-subjects cor-
relationstendedtoberelatedtonumberofstimulustrials.For
women, no relationship was observed for between-subjects
correlations, but a larger and positive, though still not statis-
tically signiﬁcant, association was found for within-subjects
correlations.Thiscanbeinterpretedasfollows:Acrossagroup
ofwomen,givingeachwomanmoreopportunitiestoattendto
and report her sexual arousal is not related to higher concor-
dance, but when concordance is estimated using within-sub-
jects correlations, more opportunities to report sexual arousal
tend to be associated with higher concordance. This suggests
that within-subjects concordance might be inﬂuenced by
learning for both women and men. Alternatively, this could
also be a result of the fact that more data points for within-
subjects correlations may lead to more reliable estimates of
subjective-genital agreement. Further research directly
manipulating number of stimulus trials and observing the
effect on concordance in women and men is necessary to test
these hypotheses.
Stimulus Modality
We compared concordance for visual versus nonvisual or
fantasy stimuli, predicting that women would show greater
concordance for nonvisual modalities. The results were con-
trary to our prediction; for women, the highest estimates of
concordance were obtained for visual stimuli, followed by
nonvisual and then fantasy stimuli. Seven studies that mea-
sured women’s sexualresponses to both visual and nonvisual
stimuli within the same experiment also produced greater
concordance estimates for visual sexual stimuli. This effect
may be related to the typically lower levels of sexual arousal
obtained using nonvisual modalities of sexual stimuli (Sak-
heimetal.,1985).Concordancemaybeattenuatedwhenlevels
of sexual arousal are lower because women are less able to
detect changes in vaginal blood ﬂow when there is limited
variability in genital responding (Heiman, 1977).
Thisspeculationaboutconcordanceandstimulusmodality
assumes that subjective sexual arousal is related to the detec-
tionofgenitalchangesassociatedwithsexualarousal.Atestof
thishypothesisconductedbyLaan,Everaerd,vanderVeldeet
al. (1995), however, found that concordance was not affected
bythemagnitudeofgenitalsexualarousal.Anotherpossibility
is that audiovisual sexual stimuli occupy a greater number of
sensorychannelsandtherebyrecruitgreaterattentiontosexual
stimuli, therefore leading to greater sexual responses, both
subjectively and genitally (Koukounas & McCabe, 1997).
Men showed an opposite trend for stimulus modality: their
highestconcordancewasobservedforfantasystimuli,followed
by nonvisual and then visual stimuli, though none of these esti-
mates were signiﬁcantly different from each other. For men,
stimulusmodalitydidnotaffectconcordance,eventhoughmen
tendedtoproducegreatersubjectiveorgenitalsexualarousalto
visualversusothermodalitiesofsexualstimuli(Heiman,1977).
Female-Centered Stimuli
Past research has shown that women experience greater positive
affect and subjective arousal to female-centered stimuli (Laan
etal.,1994;Mosher&Maclan,1994).Wepredictedthataffective
responses to sexual stimuli would inﬂuence subjective-genital
agreement. Viewing female-centered stimuli did not, however,
produce greater concordance among women. The gender dif-
ference in concordance was found for both female-centered and
typical, commercially available sexual ﬁlms. Men showed sig-
niﬁcantly lower concordance for female-centered stimuli,
resultinginasmallerthoughstillsigniﬁcantgenderdifferencefor
studies that presented female-centered stimuli.
This last result may reﬂect the fact that female-centered
stimuli are less likely to depict explicit sexual intercourse and
sustained close-upsofgenitalinteractions,andany suchscenes
tend to be shorter in duration than in typical, commercially
available ﬁlms. The absence or relatively lower frequency of
4 Given the number of moderators we examined in this meta-analysis,
we would expect one of these two signiﬁcant ﬁndings to be due to
chance. We did not correct for number of comparisons in selecting our
statistical signiﬁcance level because our meta-analysis was designed to
beexploratoryintermsofexaminingpotentialinﬂuencesonsubjective-
genitalagreement.Thefactthatonlytwomoderatorswereidentiﬁedout
of the many examined is consistent with our conclusion that the gender
difference in concordance is real and robust.
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more than penile response among men, thus producing lower
concordance.Inaddition,typicalsexualﬁlmsaremorelikelyto
focus on male pleasure and control over sex acts, and these
elementsmaycontributetogreaterabsorptionintothestimulus
and greater subjective (but not genital) sexual arousal among
men. Because our data set did not include enough studies, we
could not examine male sexual responses to erotic versus
explicit stimuli, so our explanation for the difference in male
concordance according to stimulus explicitness is only specu-
lative. We alsonote that this analysisexamined the role of affect
in subjective-genital agreement indirectly, through the use of
different types of sexual stimuli. To more directly determine the
role of affect in concordance, studies designed to manipulate
affectandexaminetheimpactonsubjectiveandgenitalresponses
need to be conducted.
Stimulus Variation
Studies that included stimuli varying in content or modality
producedsigniﬁcantlygreaterpositivecorrelations forwomen,
but not for men, and thus produced no signiﬁcant gender dif-
ference. This result may reﬂect two different effects. The ﬁrst
reﬂects general principles in psychophysics and psychometrics
and is equally applicable to men and women: Greater variation
in stimulus content and stimulus modality should produce
greater variation in sexual response, and this can make it easier
for participants to detect changes in their subjective or genital
response. This would not explain, however, why we found an
effect for women but not for men. The second effect is more
applicable to women: Perceptions of internal states are thought
tobemoreinﬂuencedbyexternalcuesinwomenwhile,inmen,
perceptions are more dependent on internal cues such as the
physicalsignaturesofemotionalstates(Pennebaker&Roberts,
1992).Sexualstimuluspropertiesmayrepresentsalientexternal
cues that women can use to more accurately estimate their
subjective sexual arousal, and thus to produce higher correla-
tions with their genital responses. The gender difference in the
importance of internal versus external cues is discussed in
greater detail below.
Assessment of Subjective Sexual Arousal
Perception of Genital Responding versus Assessment
of Subjective Arousal
Sexual psychophysiology studies often differ in their opera-
tionalizationofsubjectivesexualarousal.Wehypothesizedthat
askingparticipantstoreportperceptionsoftheirgenitalchanges
mightyieldasmallergenderdifferencebecauseparticipantsare
given a speciﬁc perceptual task to complete, whereas reporting
mentalsexualarousalismoreglobalandimpressionistic.More-
over, asking participants to report their perception of genital
sensationscanbeviewedasaformofattentionmanipulation,as
people direct their attention to monitoring physical cues.
Gender differences in concordance were found for both sub-
jective sexual arousal and perception of genital sensations. For
men, estimates of concordance were greater when men were
asked to report their perception of genital sensations versus their
subjective feelings of sexual arousal whereas, for women, no
signiﬁcant difference was found when comparing the two forms
of subjective appraisal. The gender difference remained in the
subsetofstudieswherewomenandmenwereaskedtoreportboth
subjectivesexualarousalandperceptionofgenitalsensations.In
these studies, men continued to show greater concordance for
perception of genital sensations, and no signiﬁcant difference
between the two forms of subjective appraisal was found for
women.Greaterattentiontophysicalcuesincreasedconcordance
between subjective and genital sexual arousal only among men.
Together, these results suggest that the gender difference in
concordancecannotbeentirelyexplainedbyagenderdifference
in the visibility and awareness of external genitalia.
Timing of Assessing Self-Reported Arousal
Contiguous assessment of sexual arousal produced no signiﬁ-
cant gender difference in concordance. Contiguous assessment
wasassociatedwithlowerconcordanceamongmen,butwasnot
associated with greater concordance among women. However,
relatively few studiesused contiguous assessment compared to
post-trial ratings, and only two studies directly compared men
andwomenusingcontiguousassessments(Chiversetal.,2004,
2007).
Otherstudiesusingcontiguousassessmentofsexualarousal
haveshownthatmenhavelowerpenileresponseswhentheyare
asked to monitor their subjective sexual arousal while simul-
taneously watching sexual stimuli, possibly because of dis-
traction (Geer & Fuhr, 1976;W i n c z ee ta l . ,1980). At the same
time, research on the effects of cognitive distraction on sub-
jectivesexualarousalelicitedbyvisualstimulisuggeststhat,for
men, subjective feelings of arousal remain stable despite dis-
traction (Pryzbyla & Byrne, 1984). Thus, it is possible that
contiguous assessment of self-reported arousal is a form of
cognitivedistractionthatreducespenilerespondingbutdoesnot
similarly attenuate subjective appraisals of sexual arousal,
therebyresultinginlowerconcordanceformen.Decrementsin
penile responding during contiguous assessment of self-repor-
ted arousal may also occur because contiguous assessment
could function as a form of counter-productive, third person
attention to sexual response that ultimately interferes with the
development of erection, similar to the spectatoring process
described by Masters and Johnson (1970). Whatever the cause,
for men, concordance is maximized by using post-trial assess-
ments of self-reported sexual arousal.
Among women, contiguous assessment of sexual arousal
tends to increase concordance, although not signiﬁcantly so.
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reporting biases among women. Alternatively, completing a
simultaneous self-assessment task may reduce discomfort
elicited in women when watching sexual stimuli. Supporting
this latter hypothesis, studies of the effects of distraction on
subjective and genital sexual arousal have shown that woman
havehigherconcordanceduringdistractionconditions(Adams,
Haynes, & Brayer, 1985). Only two studies included in the
meta-analysis directly compared men and women using a
contiguousassessmentofsubjectivesexualarousal,however,so
it is clear that more research is needed to examine this possible
gender difference.
Assessment of Genital Arousal
Device Used to Assess Female Genital Arousal
Vaginal photoplethysmography measures haemodynamic
events that may not be perceptible to women (Henson et al.,
1979). Women’s reports of feeling sexually aroused may,
therefore, be more strongly related to other physiological cues
that are more available to conscious awareness. Changes in
genital temperature, measured using thermography, may yield
strongerconcordanceinwomen.Thedatasupportedthishypoth-
esis:ConcordanceestimatesobtainedusingVPAandVBVwere
signiﬁcantlylowerthanestimatesobtainedusingthermography,
and the magnitude of the correlation obtained with thermogra-
phy was in the range of the estimates reported for men. Using
thermography may, therefore, yield greater estimates of con-
cordanceforwomen.Wenote,however,thatthetotalnumberof
studies employing thermography is still small. Whether ther-
mography produces more valid estimates of concordance
remains to be conﬁrmed with more studies comparing genital
assessment methods.
Three studies have compared concordance estimates
obtained using thermography for both women and men. The
ﬁrstreportedhighcorrelationsforbothsexes(Abramson,Perry,
Seeley, Seeley, & Rothblatt, 1981). The second study, which
used groin skin temperature as the objective measure of sexual
response, reported higher concordance for women (Rubinsky,
Hoon, Eckerman, & Amberson, 1985). This interesting result
suggeststhatnongenitaltemperaturechangemaybeamongthe
physical cues women use to appraise their state of sexual
arousal. The third, conducted by Kukkonen, Binik, Amsel, and
Carrier(2007),reportedgenderdifferencesinsubjectivesexual
arousalonlyforassessmentsduringtheﬁrst5minofthestimuli,
whereas no gender difference was found for the latter two time
periods.Theseresultssuggest that,forwomen,developmentof
subjective sexual arousal that mirrors genital responding takes
longer than 5 min, at least when assessed using thermography.
This is an interesting ﬁnding because the gender difference in
concordance may be related to the length of laboratory stimuli.
In the present meta-analysis, however, stimulus length was
unrelated to concordance in women but was related to concor-
dance in men.
Other factors may account for the high female concordance
and lack of gender difference in subjective-genital agreement
reportedintheKukkonenetal.(2007)study.Concordancewas
calculated using between-subjects correlations, using pairs of
data points from the baseline, neutral, sexual, and humorous
conditions. Only in the sexual condition, however, did sub-
jective and genital sexual arousal increase signiﬁcantly from
baseline. Variabilityin genitalandsubjectiverespondingin the
nonsexual conditions was low. Recent research using vaginal
photoplethysmography has shown that calculating subjective-
genital agreement across both nonsexual and sexual stimuli
increases concordance estimates (Suschinsky et al., 2009).
These authors found that concordance estimates were high for
bothwomenandmen(r=.48and.53,respectively)andshowed
no signiﬁcant gender difference when concordance was calcu-
lated using data from both neutral and nonsexual stimuli. The
gender difference re-emerged when concordance was calcu-
lated using only sexual stimuli, r=.29 and .60, respectively.
Furtherresearchisneededtodeterminewhetherthermographic
assessment of genital vasocongestion yields similar concor-
dance estimates in women and men when more conservative
methods of calculating the association are used.
5
Statistical Methods
Within versus Between-Subjects Correlations
The method of calculating concordance has been proposed as
one potential source of the gender difference in concordance.
Within-subjects correlations estimate concordance at an indi-
viduallevel,thatis,whetheraperson’sgenitalresponseselicited
by a set of sexual stimuli are related to subjective appraisals of
the same stimuli. Between-subjects correlations estimate con-
cordance at a group level, that is, whether individuals who pro-
ducegreatergenitalresponsesalsoproducegreaterestimatesof
sexualarousal.Inourmeta-analysis,calculatingwithin-subjects
correlations revealed a similar pattern to the results obtained
using between-subjects correlations. Concordance estimates
weresigniﬁcantlyhigherforbothmenandwomenwhenwithin-
subjectscorrelationswerecalculated.Thenumberofstudieson
which this result is based, however, is small.
We encourage other researchers to be explicit about how
they calculate concordance and to consider the meaning of
within- versus between-subjects correlations when deciding
5 One could argue that including nonpreferred sexual stimuli also arti-
ﬁcially increases subjective-genital agreement, at least for men, as their
responsestononpreferredstimulimightbenodifferentfromtheirresponse
to neutral stimuli (e.g., stimuli depicting men only for heterosexual men).
Thisisnotthecaseforwomen,however,asresearchbyChiversandothers
has shown that women do genitally respond to sexual stimuli they do not
prefer and that they do not ﬁnd subjectively arousing.
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former is the most relevant to examining individual inte-
grationofpsychologicalandphysiologicalsexualresponses,
whereas the latter is informative with regard to establishing
the concurrent validity of subjective or genital measures of
sexual arousal.
Individual Differences
Age
Men showed a positive relationship between age and concor-
dance,butcontrarytoourprediction,norelationshipwasfound
for women. This cannot be attributed to a sampling bias, as the
age range was similar for male and female samples. This sug-
geststhatanylearningprocessesinﬂuencingsubjectiveapprais-
als of sexual arousal or concordance may occur for men only.
Oral Contraceptive Use
Exogenoushormonessuchasoralcontraceptives(OC,hereafter)
are known to affect women’s sexual desire, and are associated
with increased sex-hormone binding globulin and reduced free
testosterone (Panzer et al., 2006). OC use has variable effects on
sexual psychophysiology, with no effects on subjective sexual
arousal and perception of genital sensations and variable effects
ongenitalresponse(Seal,Brotto,&Gorzalka,2005).Giventhese
differential effects on sexual psychology and physiology, we
hypothesizedthatusingOCcouldaffectconcordanceinwomen.
Noeffectsoforalcontraceptiveusewereobservedinouranalysis.
We note, however, that only one study included in the meta-
analysis directly compared concordance in women using OC
withthosenotusingOC.Sealetal.(2005)reportedastatistically
nonsigniﬁcanttrendtowardaneffectofOCtoincreaseagreement
betweensubjectiveandgenitalsexualarousal(.50beforeOCuse
and.82afterOCuse),aswellasconcordancebetweenperception
ofgenitalresponseandactualgenitalresponse(from.11to.57).It
is noteworthy that these investigators obtained such high esti-
mates of concordance using between-subjects correlation calcu-
latedfromasmallsampleof16women.Furtherinvestigationinto
theeffectsofOConconcordanceandsexualresponseisneeded.
Is the Gender Difference Explained by Learning,
Attention, or Information Processing?
Moderators derived from learning, attention, or information
processingexplanationsdidnotaccountforthegenderdifference
in concordance. Above, we suggested that learning or attention
explanations would link concordance to number of stimulus tri-
als, duration of stimuli, participant age, and whether participants
wereaskedtoassesstheirperceptionsofgenitalchange.Wealso
suggestedthataninformationprocessingexplanationwouldlink
concordance to whether the sexual stimuli were self-generated
fantasies,sexuallyexplicit,orfemale-centered;participantswere
instructed to focus on their genital sensations or not; and sub-
jective sexual arousal was assessed contiguously versus after the
trial or at the end of the session.
Contrarytothesetheoretically-derivedpredictions,thegender
differenceinconcordancewasstillfoundwhencomparingvisual
and nonvisual modalities, female-centred versus typical sexual
ﬁlms,anderoticversusexplicitsexualstimuli.Concordanceesti-
mates were not signiﬁcantly or consistently related to number of
stimulustrials,stimuluslength,orfemaleage.Onlythetimingof
subjective sexual arousal assessment was signiﬁcantly related to
the gender difference in concordance.
Ifthegenderdifferenceinconcordanceisrobust,asthepresent
datasuggest,whatthencanexplainit?Thehypotheseswederived
from learning and information processing theories were not
supported, and methodological factors cannot fully account for
men’s higher subjective-genital agreement (or women’s lower
subjective-genital agreement). Our ﬁnding raises the question of
whether low concordance is the norm in women, and what pur-
pose, if any, concordance serves in human sexual functioning.
Wediscusspossibleexplanationsforlowfemaleconcordancein
the next section.
Other Explanations for Low Female Concordance
Is Female Genital Response Reﬂexively Activated?
Chivers(2005),Laan(1994),andvanLunsenandLaan(2004)
haveallspeculatedthatfemalegenitalresponseisanautomatic
reﬂex that is elicited by sexual stimuli and produces vaginal
lubrication, even if the woman does not subjectively feel
sexually aroused. Reﬂexively activated genital response
would result in lower concordance overall because genital
vasocongestion is not necessarily accompanied by subjective
sexual arousal. If female genital response (and thus vaginal
lubrication) is indeed reﬂexively activated, one would expect
genital responses to be observed even when women are
exposedtononpreferredsexualstimuli(i.e.,sexualstimulithat
theydonotﬁndsubjectivelyappealing),andunderconditions
where sexual stimuli are presented subliminally.
Recentresearchsuggeststhatfemalegenitalresponsecanbe
evokedbyabroaderarrayofsexualstimulithancanmalegenital
response. With respect to sexual orientation, heterosexual
women show substantial genital responses to both male and
female sexual stimuli, whereas heterosexual men show greater
genital responses to female stimuli and homosexual men show
greater genital responses to male stimuli (Chivers et al., 2004,
2007; Chivers & Bailey, 2005; Peterson, Janssen, & Laan, in
press; Suschinsky et al., 2009;S u s c h i n s k ye ta l . ,2009). Typi-
cally, an increase in genital response is evoked by these sexual
stimuli even though women report little or no experience of
feeling sexually aroused, resulting in lower concordance esti-
mates than are typically found among men.
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responding in women comes from research on the voluntary
control ofsexual arousal.Automatic genital response would be
observed if one were unable to consciously suppress sexual
arousal when instructed to inhibit sexual responding. Laan,
Scholte, and van Stegeren (2006) reported that women were
poor at voluntarily suppressing subjective and genital respond-
ing, whereas men showed a greater ability to voluntarily sup-
press genital responses. Using functional magnetic resonance
imaging, the same team suggested that suppression of sexual
arousal may be automatic in women but not in men: Men
showedincreasedprefrontalcortexactivationduringinhibition
trials, suggesting conscious effort to suppress responding,
whereas women did not (Laan, 2007). Instead, women showed
increased anterior cingulate cortex activity (associated with
many functions, including modulation of emotional responses)
duringbothinhibitionandrespond-as-usualtrials.Thissuggests
that, during processing of sexual stimuli, brain areas associated
with emotional inhibition are activated among women, regard-
less of the study instructions. Perhaps this is the root of low
concordance in women: Genital responses are not affected by
involuntary inhibition involving the anterior cingulate cortex,
but subjective responses are.
The reﬂexive activationof vaginal responding bysexual cues
may serve a protective function for women. Female genital
response entails increased genital vasocongestion, necessary for
the production of vaginal lubrication, and can, in turn, reduce
discomfort and the possibility of injury during vaginal penetra-
tion. Ancestral women who did not show an automatic vaginal
responsetosexualcuesmayhavebeenmorelikelytoexperience
injuries that resulted in illness, infertility, or even death sub-
sequenttounexpectedorunwantedvaginalpenetration,andthus
wouldbelesslikelytohav epassedonthistraittoth eiroffspring.
Reports of women’s genital response and orgasm during
sexualassault(Levin&vanBerlo,2004)andresearchshowing
thatwomenexperiencegenitalresponsestosexualthreatstimuli
(Both, Everaerd, & Laan, 2003; Both & Laan, 2007; Laan,
Everaerd,& Evers,1995;S toc k,1983;Suschinskyetal.,2009)
suggests that genital responses do occur in women under con-
ditions of sexual threat. That women can experience genital
response during unwanted sex or when viewing depictions of
sexual assault suggests that women’s vasocongestion response
isautomaticallyinitiatedbyexposuretosexualstimuli,whether
or not these stimuli are preferred, and without subjective
appraisal of these stimuli as sexually arousing or desired.
Thisnotionofautomaticvaginalresponsehasimplicationsfor
research attempting to identify dr u gt r e a t m e n t sf o rw o m e nw i t h
sexual arousal disorders. Studies examining the effects of phar-
maceuticals such as sildenaﬁl citrate on female sexual response
havegenerallyfoundsigniﬁcantdrugeffectsongenitalresponse,
butnotsubjectivesexualarousal(Laanetal.,2001,2002;Meston
&H e i m a n ,1998;M e s t o n&W o r c e l ,2002). Because of the low
concordance observed in women, we predict that peripherally-
acting drugs that only increase genital response will not be
effectivetreatmentsforfemalesexualarousaldisorder,exceptin
those cases where women experience subjective sexual arousal
without concomitant vaginal vasocongestion and lubrication;
what Basson, Brotto, Laan, Redmond and Utian (2005)h a v e
described as genital sexual arousal disorders.
Is There a Relationship Between Concordance
and Sexual Functioning?
Isthereanyevidencethatagenderdifferenceinconcordancehas
any bearing on sexual functioning? That is, does high concor-
dancematter?Basedoncognitivemodelsofsexualresponseone
would expect concordant subjective and genital response to be a
desirable, or even necessary, state for satisfactory sexual func-
tioning (e.g., Barlow, 1986). Yet, current revisions to deﬁnitions
ofwomen’ssexualfunctionanddysfunction,recognizethecapac-
ityforlowconcordanceinwomen(Bassonetal.,2003).Lowcon-
cordance betweenself-reported and genital sexual arousal may be
the norm for many women. Subjective-genital agreement calcu-
lated within-subjects can vary tremendously, however, such that
somewomen’sreportsofsexualarousalareunrelatedtotheirgen-
ital responses, or even negatively related, whereas others show
largeandpositivecorrelationsbetweenself-reportedsexualarousal
and genital vasocongestion (Rellini, McCall, Randall, & Meston,
2005). In other words, it is possible that the lower concordance
observed among women, compared to men, is due to the combi-
nation of many women with low or even negative correlations
between genital and subjective responses with some women who
have high correlations. In contrast, men may show less variability
in subjective-genital agreement. This variability suggests individ-
ualdifferencescaninﬂuencefemaleconcordance,andraisesahost
offascinatingquestionsastotheoriginsoflowconcordanceamong
women.
In our meta-analysis, we restricted our analysis of the rela-
tionship between concordance and sexual functioning to those
studies that included both sexually functional and dysfunctional
participants. Although this resulted in a smaller number of stud-
ies, and therefore a smaller number of independent correlations
for the analysis, the results reﬂect ideal conditions for making
comparisonsbetweensexuallyfunctionalanddysfunctionalper-
sons who are exposed to identical or near-identical study proce-
dures.Theresultsshowednoeffectofsexualfunctioningoncon-
cordance for either men or women, but the absolute correlations
werealsonotablylowerthanthoseobtainedformenandwomen
intheotherstudiesincludedinthismeta-analysis.Forthisreason,
we carefully examined the studies included in the sexual func-
tioning analyses for methodological factors that might account
for these low concordance estimates.
Forthefemaleanalysis,themajorityofstudiesshowedgreater
concordanceinfunctionalversusdysfunctionalsamples,butthis
pattern was obscured when average concordance was calculated
acrossstudies.Sixofthetenstudiesthatreportedcorrelationsfor
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women (Brauer, Laan, & ter Kuile, 2006; Brauer, ter Kuile,
Janssen,&Laan,2007;Meston,2006;Palace&Gorzalka,1992;
Payne et al., 2007; Wouda et al., 1998); three studies reported a
negative correlation between subjective and genital arousal for
sexually functional women (Brotto et al., 2004; Morokoff &
Heiman, 1980; Salemink & van Lankveld, 2006)a n do n e
reported very similar concordance estimates for functional and
dysfunctional women (Meston & McCall, 2005).
Three of the ten studies comparing sexually functional and
dysfunctional women reported nonsigniﬁcant correlations for
many study conditions, resulting in attenuation of the concor-
danceestimatewhenaveragecorrelationswerecalculatedacross
conditions(Morokoff&Heiman1980;Palace&Gorzalka,1990,
1992). To illustrate, Palace and Gorzalka (1990) reported con-
cordanceestimates of.5and.6forsexuallyfunctionalwomenin
one stimulus condition, but then reported that the remaining
correlations for both functional and dysfunctional women were
not signiﬁcant, and these were coded as correlations of zero
according to our coding rules. A signiﬁcant difference in con-
cordance according to sexual functioning might have been
obtained for women if we had the actual correlation coefﬁcient
values for all of the conditions.
It is also notable that this analysis included a mix of sexual
dysfunctions: four examined dyspareunia (Brauer et al., 2006,
2007; Payne et al., 2007; Wouda et al., 1998); three examined
female sexual arousal disorder (Brotto et al., 2004;M e s t o n&
McCall, 2005; Morokoff & Heiman, 1980); and the remainder
used mixed samples with sexual dysfunctions (Meston, 2006;
Palace & Gorzalka, 1990, 1992; Salemink & Van Lankveld,
2006). Ideally, analyses would be restricted to homogeneous
dysfunction groups, because the relationship between concor-
dance and sexual dysfunction may depend on the nature of the
disorder. For example, several studies have reported lower
concordance among women with female sexual arousal disor-
der (Morokoff & Heiman, 1980,L a a ne ta l . ,2008;P a l a c e&
Gorzalka, 1992) but signiﬁcantly greater concordance among
women with hypoactive sexual desire disorder, compared to
functional women (Arnow et al., 2009).
For the male sexual functioning analysis, two factors may
account for the lower concordance estimates found for both
sexually functional and dysfunctional samples. First, three of
the ﬁve studies used contiguous assessment of self-reported
arousal (Abrahamson et al., 1985;B e c ke ta l . ,1983;C r a n s t o n -
Cuebas, Barlow, Mitchell, & Athanasiou, 1993), which results
inlowerconcordanceamongmen.Second,samplesofsexually
dysfunctional men were, on average, older than the sexually
functional men and, in our meta-analysis, age was positively
relatedtoconcordanceamongmen,whichwouldhavereduced
thepossibilityofobservingadifferencebetweenthetwogroups.
To date, no research focusing on sexual functioning has
examined concordance between subjective and genital sexual
arousalasastudyoutcome.Dowomenwhoreportbettersexual
functioning also demonstrate higher concordance between
psychological and physiological responses? Indirect evidence
suggests this might be the case. Adams et al. (1985)r e p o r t e d
signiﬁcant concordance estimates for frequently orgasmic
women. Similarly, Brody, Laan, and van Lunsen (2003)a n d
Brody (2007) have reported that women who show greater
concordance also report greater frequency of orgasm during
penile-vaginalintercourse.Concordancemaybeausefulmeans
of assessing integration of sexual information among women,
andmayprovetobeausefulcorrelateofsexualfunctioning.We
discussthebroaderliteratureonintegrationofmindandbodyin
the next section.
Integration of Mind–Body Awareness: Interoceptive
Awareness and Sexual Functioning
Concordancebetweenperceptionofgenitalresponseandactual
genital sexual arousal is an index of interoceptive awareness,
thatis,theabilitytoaccuratelyperceivephysiologicalchanges.
Emotion theories, for example the James-Lange theory, impli-
cate the perception of physiological cues in the appraisal and
labelling of emotional states, such as anxiety (James, 1894;
Lange, 1885). Research on the relationship between intero-
ceptive awareness and other emotional states may, therefore,
provide some insight into the nature of this form of psycho-
physiological awareness with respect to sexual arousal.
Certain anxiety disorders, such as panic disorder, have been
associated with high levels of interoceptive awareness; for
example, people with panic disorder show an enhanced aware-
ness of cardiac cues in comparison to people without panic dis-
order(Ehlers&Breuer,1992).Higherinteroceptiveawarenessis
associated with stronger heart rate responses to pleasant and
unpleasant stimuli and with higher arousal ratings (Pollatos,
Herbert, Matthias, & Schandry, 2007), as well as signiﬁcantly
higher electrical brain activity associated with emotional pro-
cessing (P300 amplitudes; Pollatos, Kirsch, & Schandry, 2005).
The association between arousal ratings and interoceptive
awarenesshasbeenreplicatedinbothhighandlowarousalstates,
as well as positive and negative emotional states (e.g., feeling
nervous is high arousal with negative valence, while feeling
content is low arousal with positive valence; Barrett, Quigley,
Bliss-Moreau, & Aronson, 2004). These results suggest that
personswithhigherinteroceptiveawarenessaremoresensitiveto
cues of sympathetic nervous system arousal, a key autonomic
component of sexual arousal (McKenna, 2002).
Gender differences in interoceptive awareness have been
observed. Men show slightly greater interoceptive awareness
using heart-rate detection tasks (Jones, 1995). There is also a
gender difference in response to psychological stress, such that
interoceptive awareness of heart rate decreases among women
withincreasedstress,whereasmenshownochange(Fairclough
& Goodwin, 2007). Pennebaker and Roberts (1992)h a v e
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their emotional state whereas women are more apt to attend to
external, situational cues. It was speculated that gender-typical
models ofemotional processing may apply,suchthatwomen’s
appraisals may be more cognition-dependent, whereas men’s
appraisals are more consistent with James-Lange theory.
If Pennebakerand Roberts’s (1992) reasoning is correct, then
menmayhavehighsexualconcordancebecausetheirsubjective
sexual arousal is highly inﬂuenced by their perception of the
internal sensory cues that indicate the extent of their penile
erection (e.g., fullness in the penis and groin, tightening of sus-
pensoryligaments).Women,ontheotherhand,aremorelikelyto
be inﬂuenced by their attitudes, beliefs, and values regarding
sexuality (Baumeister, 2000), as well as immediate contextual
factors such as sexual stimulus properties and their appraisals of
the sexual stimuli. These notions suggest that manipulating the
internal or external information available to women and men
could inﬂuence the degree of concordance that is observed.
Increasingthenumberofcontextualcuesshouldincreasefemale
concordance, and reducing men’s awareness of their penile
responding should reduce their concordance. The greater con-
c o r d a n c ew ef o u n df o rw o m e ni ns tudies that included stimulus
variation may berelated toan increase in contextualinformation
provided by varied stimulus content and modality.
In both men and women, a brain region implicated in intero-
ceptive awareness (right insula; Critchley, Wiens, Rotshtein,
Ohman,&Dolan,2004)hasalsobeenshowntobeactiveduring
sexualresponsetovisualsexualstimulation(Karamaetal.,2002;
Park et al., 2001; Stoleru et al., 1999). A gender difference in
insular activation during sexual arousal has also been reported,
with men showing greater activation than women (Gizewski
etal.,2006;Laanetal.,2006).Notably,insularactivityisstronger
during women’s ovulatory phase (Gizewski et al., 2006)a n d
weaker in men with androgen insufﬁciency (Redoute ´ et al.,
2005),suggestingandrogensplayaroleinactivationofthisbrain
region during sexual stimulation.
It is noteworthy that the dependent measure in much of the
research on interoceptive awareness—accuracy in a heart-rate
detectiontask—involvesperceptionofaphysiologicalcuethatis
identicalforwomenandmen,yetthepatternofresultsissimilarto
what we have obtained examining the relationship between sub-
jective and genital sexual arousal using different psychophysio-
logical measures. Collectively, these results suggest that the gen-
der difference we have obtained in concordance is not limited to
genital perceptions, and provides a theoretical framework on
which further research on integration of physiological and psy-
chological components of sexual response might be based.
Implications for Future Research on Sexual Response
A gender difference in concordance has implications for the
designand interpretationoffutureresearch on sexual response.
First,sexualresponseresearchonwomencannotexchangeself-
report or genital measures of sexual arousal, particularly when
the latter is measured using photoplethysmography, because
o n em a yﬁ n dv e r yd i f f e r e n ta s s o c i a t i o n sd e p e n d i n go nw h i c h
aspect of sexual response is assessed. In men, however, these
aspects of sexual arousal are sufﬁciently highly and positively
correlated that assessing self-reported sexual arousal is infor-
mative if genital measures of sexual arousal are not available
and there is no motivation to conceal sexual arousal.
Another implication of our ﬁndings has to do with clinical
forensic assessments of men who have committed sexual offen-
ces or engaged in other problematic sexual behavior. Genital
respondingisinformativeaboutaman’ssubjectiveexperienceof
sexualarousal,andthisisveryhelpfulinsituationswheretheman
denies sexual interests in illegal targets or activities. Thus, phal-
lometric testing is useful in the assessment of men who have
sexuallyoffendedagainstchildrenbutdenyanysexualattraction
to children, or to assess men who have committed rape but deny
anysexualinterestincoercivesex(Lalumie `re,Harris,Quinsey,&
Rice, 2005;S e t o ,2008).
Incontrast,awoman’sgenitalrespondingmightreveallittle
abouthersexualinterests.Ifawomanshowedagenitalresponse
todepictionsofchildren,itmightindicatethatshewassexually
interestedinchildren,butitmightalsoreﬂectthenonspeciﬁcity
of female genital responding observed by Chivers and her col-
leagues with respect to gender and, to a lesser extent, species
(Chiversetal.,2004,2007;Chivers&Bailey,2005;Suschinsky
et al., 2009). Thus, genital assessments of women for forensic
purposes—such as the assessment of female sex offenders—
may not be clinically informative. Consistent with this possi-
bility,Cooper,Swaminath,Baxter,andPoulin(1990)reporteda
casestudyonthepsychophysiologicalassessmentofafemale
sexoffenderwithchildvictims.Thiswomandidnotgenitally
discriminatebetween sexualstimulidepicting children oradults,
or between depictions of coercive versus consensual sex.
Finally, theresults ofthis meta-analysis haveimplications for
ourunderstandingofsexualfunctioning.Thegenderdifferencein
concordance may be a manifestation of a broader gender differ-
ence in interoceptive awareness. The relationships observed
among gender, interoception, and use of internal and external
cues in the emotions literature may be very helpful for the
development of gender-speciﬁc models of sexual functioning.
Research on male sexual functioning suggests that sexually
functionalmenmaypossessgreaterinteroceptiveawarenessthan
men with erectile problems (Cranston-Cuebas et al. 1993).
Awarenessofpenileerectionmayfacilitatefurtherphysiological
arousalthroughapositivefeedbackprocessforfunctionalmen;in
contrast,menwitherectiledisorderarelessawareoftheirerectile
responses, and positive feedback is not activated.
Nobre et al. (2004), however, reported that among sexually
functional men, interoceptive awareness does not predict accu-
racy in estimating erectile response, though variation in inter-
oceptiveawarenessinthisgroupmayhavebeentoolimited for
an effecttoemerge.Similarly,wefound nodifferencesin male
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Ifthiseffectisreliable,theroleofperceptionofpenileresponse
inthedevelopmentofsexualdysfunctionmayneedtoberecon-
sidered.
It is unclear whether a relationship between interoceptive
awareness and female sexual functioning would be found; the
resultsreportedbyAdamsetal.(1985)andBrody(2007)suggest
thismightbeafruitfullineofresearchtopursue.Asagroup,men
may be more likely to rely on physiological cues when formu-
lating an appraisal of their sexual arousal, whereas women may
demonstrategreatervariabilityinthistendency,resultinginmore
variable sexual functioning.
A host of factors that were not explored in this meta-analysis,
such as individual differences in sympathetic tone and cognitive
schemas relating to mind–body integration, may impact upon
interoceptive awareness. For example, negative body image, a
factorimplicatedinwomen’ssexualfunctioning(Nobre&Pinto-
Gouveia,2006),isassociatedwithlowernonsexualinteroceptive
awareness in women (Tylka & Hill, 2004). Further research
examininginteroceptiveawarenessmayalsoprovefruitfuliniden-
tifying relevant factors and viable therapy targets for improving
sexual functioning in women and in men.
Limitations
A common criticism of sex research is that participants are not
randomly sampled from the population, thereby limiting the
generalizability of ﬁndings (for a review, see Brecher & Bre-
cher, 1986). Compared to nonvolunteers, volunteers for sex
research tend to be more sexually experienced, have more lib-
eralsexualattitudes,andaremoreinterestedinsexuallyexplicit
materials (e.g., Morokoff, 1986; Saunders, Fisher, Hewitt, &
Clayton,1985;Wolchik,Braver,& Jensen,1985).Brecherand
Brecher(1986)argued,however,thatvalidconclusionscanstill
be made from sex research through the use of matched com-
parison groups, cumulative ﬁndings from samples that are
selected to be as diverse as possible, exclusion of confounding
variables, and minimization of volunteer bias. This meta-anal-
ysispresentsaquantitativesynthesisofalargeanddiversesetof
studies reporting data on subjective-genital agreement.
Concordancewasmeasuredusingacorrelationcoefﬁcientin
this meta-analysis because this estimate of concordance is
overwhelmingly reported in the literature. A correlation cap-
tures agreement in the direction of self-reported and genital
sexual arousal. This means that, when concordance is high,
change in subjective response is mirrored by change in genital
response. However, a correlation does not capture the magni-
tude of changes in self-reported and genital arousal; thus, large
changes in subjective response mirrored by small changes in
genital response would still yield a large positive correlation.
Sakheimetal.(1985)exploredthedistinctionbetweendirection
and magnitude (what they described as intensity)o fs e x u a l
responses and suggested using agreement ratios. In their paper,
male sexual arousal showed directional agreement, such that
increasesinsexualresponsesresultedingreateragreement,and
partially supported intensity agreement if men were able to see
their erections. Interestingly, stronger erections resulted in
lower intensity agreement, reﬂecting the fact that men often
achievedfullerectionbeforetheyreachedmaximumsubjective
sexual arousal. This method ofexaminingconcordance hasnot
been used in studies of women and may provide more insight
into the nature of sexual response agreement.
6
Another limitation of using correlation coefﬁcients is that one
cannot simultaneously examine subjective-genital agreement
within individuals as well as within groups. In addition, sexual
response data may violate the independence assumptions of cor-
relation, linear regression, and repeated measures analysis of var-
iancetechniques.Hierarchicallinearmodelling,ontheotherhand,
allows researchers to examine the agreement between contigu-
ouslyassessedgenitalandsubjectivesexualarousal,andtousethe
coefﬁcients that model this relationship to compare groups and to
examine the potential effects of individual differences as moder-
ators of these relationships (Rellini & Meston, 2006; Rellini et al.,
2005). A disadvantage of hierarchical linear modelling is that the
coefﬁcients it produces (slope and intercept) are not readily inter-
pretable, unlike correlation coefﬁcients. This suggests that hierar-
chicallinearmodellingandcorrelationalanalysesprovidecomple-
mentary information about subjective-genital agreement.
As is the case for all sexual psychophysiology research to
date,theresultsandconclusionswedrawarebasedondatafrom
Western industrialized populations; the gender difference in
concordance may be limited to women and men in Canada, the
UnitedStates,Australia,andnorthwesternEurope.Itremainsan
empirical question whether sociocultural factors moderate the
gender difference in concordance and, if so, in what direction.
Another limitation to the generalizability of our ﬁndings is that
thelargemajorityofstudiesofmenusedcircumferentialpenile
gaugesandmostofthestudiesofwomenusedVPAasmeasures
of genital response. Our results suggest that thermography, for
example, may produce higher estimates of concordance than
VPA, and thus different methods of genital arousal assessment
may produce different concordance estimates.
The ecological validity of laboratory research on concor-
dance must also be considered. Sexual psychophysiology is
conductedinalaboratoryenvironmentwheresexualarousalis
induced using various types of sexual stimuli, a situation that
is very different from the usually private experience of an
6 This may be difﬁcult using VPA or related forms of genital response
measurementinwomen,however,aswedonotknowwhatconstitutesa
maximum genital response in women, or whether there is a maximum
genital response in women equivalent to a full erection in men.
MeasuringVPAatorgasmasameansofquantifying‘maximumgenital
arousal’, for example, is not possible because pelvic ﬂoor contractions
during orgasm create artifacts in the signal, distorting the vasoconges-
tive response.VPA is measured on an ordinal scale, whereas penile
circumferenceorvolumechangeismeasuredonaratioscalethatallows
for the meaningful calculation of agreement ratios.
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laboratory may not necessarily reﬂect those outside the labo-
ratory (Rowland, 1999). Women’s sexual response may, for
example, be differentially-affected by laboratory procedures,
resulting in the observed gender differences. With the devel-
opment of ambulatory psychophysiological equipment, more
naturalistic assessments of women’s sexual concordance will
be possible: Inmen, for example, genital responses measured
inthelaboratoryarepositivelycorrelatedwiththosemeasured
in the natural environment using a portable penile plethys-
mograph (Rea, DeBriere, Butler, & Saunders, 1998).
Aﬁnallimitationconcernsouranalyticalstrategy.Toconduct
the moderator analyses, we chose restrictive inclusion criteria in
an effort to reduce other sources of variation. In some cases, this
resultedinsamplesizesthatweretoosmallforpowerfulstatistical
comparisons. The less reliable results that we obtained using
smaller sets of studies should therefore be interpreted as direc-
tionsforfutureinvestigationsoffactorsinﬂuencingconcordance,
rather than conclusive evidence regarding the moderators of
concordance in women and men. In addition, our analyses were
univariate in nature. Although we did not have explicit hypoth-
esesregardingmoderatorinteractions,suchanalyseswouldhave
been helpful to determine the combination of methodological
parameters that maximize concordance; for example, what hap-
penswhenwomenareexposedtovariedstimuluscontent,visual
stimuli, and their genital response is assessed using thermogra-
phy? Although we believe that such analyses are better suited to
individual experimental studies, the accumulation of studies on
concordance will eventually allow multivariate meta-analyses.
Final Comment
Wehavefocusedonexplanationsforlowfemaleconcordancein
our discussion of these results, but one might also wonder why
maleconcordanceissohigh.Fromthisperspective,thetypically
low concordance observed among women is the norm, and the
typically high subjective-genital agreement exhibited by men
needs to be explained. Research on interoception and emotion
suggests that awareness of internal sensations and access to an
external peripheral cue–such as awareness of a penis in different
states of erection–can increase the agreement of psychological
and physiological responses. If this explanation is correct, and
male concordance is a by-product of being able to see and feel
changes in penile tumescence, then experimental research that
restricts this feedback (e.g., by placing a barrier that prevents the
participantfromseeinghispenisorlyinginapositionthatreduces
tactile feedback from an erection) should decrease concordance.
The few studies that have implemented such techniques, how-
ever, continue to report similar accuracy estimates of erection,
regardless of body position (Schaefer et al. 1976) or access to
visual feedback (Sakheim et al., 1985).
Another possible explanation for the high concordance
observed among men is that both psychological and genital
sexual arousal are necessary for men to engage in sexual inter-
course: Subjective feelings of sexual arousal motivate sexual
behavior,whilepenileerectionisnecessaryforpenetration.From
an adaptationist perspective, high concordance might have been
selected for among our male ancestors, such that men with high
concordance were more likely to achieve intromission and
reproduce than men who had low concordance and felt sexually
aroused without an accompanying erection, or developed erec-
tions without the accompanying subjective sexual arousal to
motivate them to seek sexual intercourse.
Unlikemen,however,concordanceisnotnecessaryforwomen
toengageinsexualintercourse.Infact,themoreconservativesex-
ual strategy (in terms of greater choosiness regarding sexual part-
ners, having fewer sexual partners and longer-term relationships)
adopted by many women might be compromised by high con-
cordance (see Symons, 1979). From this perspective, partial inde-
pendence of psychological and genital processes may aid female
sexual decision-making by reducing arousal-dependent appraisal
of suitable mates (for an elaboration of this idea, see Laan,
Everaerd,vanderVeldeetal.,1995;Suschinskyetal.,2009).For
women’s sexual pleasure, however, sexual concordance may
indeed be very important. Future research could test these ideas
by examining the relations among subjective-genital agreement
and individual differences in sexual history, sexual attitudes,
sexual responsiveness, and sexual functioning.
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